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THE WEEK IN IRON CIRCLES. 





Is it simply the lull which precedes an active market? 
Let the reports from leading trade centers answer. 
The market, which appeared considerably more active a week 
ago in inquiries and orders, write our Detroit correspondents, Wm. 
F. Jarvis & Co., seems now to have assumed a waiting position, 
which has made it a decidedly quiet week for all grades of pig iron. 
There have been very few transactions of any note whatever. Not- 
withstanding the dullness during the present year, very little weak- 
ness has been shown in Lake Superior charcoal iron, as the makers 
are well stocked with orders taken during the closing months of ’89, 
and athorough canvass of the buyers’ stocks and of their probable fu- 
ture wants, shows that the channel for Lake Superior charcoal iron will 
be much broader during the present year than it was during the past. 
Particularly may this be said of the malleable iron output. It is 
bound to be much larger, while the presence of continued orders for 
railway equipment would indicate that orders for car wheels will 
also be of a greater magnitude. Speculative lots do not seem to be 
offered as freely as during the early part of the month, and evidently 
have been fairly well bought up. The market continues strong, 
except in spots. Foundries are very busy, and some good-sized pur- 
chases of iron are looked for within the next thirty days in nearly all 
parts of the country. The situation has not changed at Louisville 
since last report, the larger furnaces declining to shade prices and 
consumers unwilling to buy, so that it is impossible to effect sales, 
save where furnaces are not acting in harmony with the larger com- 
panies, or speculators are offering iron at concessions. Notwithstand- 
ing some bargains have been offered to those inquiring for iron, few 
sales are reported, as buyers are very much puzzled in regard to the 
future action of the market, and the naming of low prices causes 
alarm rather than induces to buy. There are indications, however, 
that the inactivity noted for some time is passing away, and before 
long sales of some magnitude will take place. It is hardly thought, 
however, that sales can be effected at present prices immediately, but 
that later on prices will be fully maintained, is the judgment of those 
largely interested as producers, and also of many consumers who yet 
feel disinclined to buy, though having confidence in the future. 
In the East, and portions of the West, several round lots have 
been sold, but in each case in concessions in price. The 
week has been rather quiet, at Cincinnati, in all directions. 
Foundries and mills needing to replenish stocks for present uses, are 
buying only what they require fora month or two ahead. Some 
large contracts that have been placed have stimulated activity in that 
branch of the trade West. Leading Southern furnace companies 
have not yet conceded a cent in their prices, and the result is that 
such business as has been current has gone mostly to those having 
odd lots to sell, or to the few furnaces that are not acting in harmony 
with their associates. Most of the iron in second hands is unques- 
Honably disposed of, but there is enough left to give buyers a 
formidable club to work with whenever they have occasion to test 


General Features. 








the market. Shipments are going forward rapidly on old orders. 
The market at Chicago remains in about the same predicament as at 
last report. Southern furnaces are holding firm at prices which they 
fixed some time ago, and are not pressing for business. Some out- 
side lots, however, have been sold considerably under the market. 
There is a good demand for Ohio softeners at full prices. Lake Supe- 
rior charcoal iron is still firm at last quotations, and no likelihood of 
its going lower, if furnace-men will hold freely together. Another 
quiet week is reported from St. Louis, with sales limited to small lots 
at close figures; inquiries are increasing, however, and the market 
seems to be slowly emerging from the dead inactivity which char- 
acterized the first six weeks of the year. Quotations on Southern 
coke irons are mostly above consumers’ ideas; charcoal irons and 
Ohio softeners are firm at prices given. The market has been, if 
possible, more sluggish during the past week than before, at Pitts- 
burgh, and some holders of pig iron are showing great desire to sell, 
which naturally makes matters a little worse than would otherwise 
be the case. Prices are easier and buyers claim that lower figures 
would be accepted if firm offers were made. The market remains 
the same at Buffalo as last week; consumers holding off for a con- 
cession. 

An important factor in the business of 1890 will be 
the question of handling the immense output which 
will exceed the ’89 product by nearly thirty per cent. Of this 
increase, fully half a million tons will goto Chicago, leaving the 
lower lake ports to handle 1,500,000 tons more than they did last 
year. This, of course, will call for increased dock facilities, here 
and elsewhere, and an extension of storage room by the railway 
companies. One Cleveland dock company is endeavoring to double 
its facilities by the opening of navigation, and the Schlesinger people 
are reported to be building 2,300 feet of dock front in Ashtabula to 
accommodate their increased output. The vessel-men, in the mean- 
time, are not very anxious to secure employment, and a great many 
carriers that were chartered during the season of 1889 will go wild 
next summer, if their owners carry out their present views. 

The past week has been productive of some consider- 
able sales, divided pretty equally between the Bes- 
semer, foundry and mill trade, but the prices have not been very 
satisfactory, at least not in the light of prior expectations, and in 
view of the fact that there is no perceptible falling off in the con- 
sumption of pig material. Prime foundry iron may be quoted at $19 
(@ $19.50 cash, although sales at $20 are recorded. This weakness 
is to some extent explained to the recent sales of iron that had 
been in speculative hands, and which found its way to the 
consumer, to the exclusion of the producers. Another and more 
general cause is found in the fact that a good many furnaces that 
were started up last Fall with the hope of selling their product 
quickly at what was expected to be “ boom” prices—are now being 
pinched to meet their monthly payments for ore, and, being com- 
pelled to sell to meet their obligations, are shading quotations to no 
good as to themselves, and to the general discomfiture of other and 
stronger furnaces, who must meet the cut rate. Nevertheless, there 
is, comparatively speaking, so little iron in the market, that in the 
absence of any accumulations the prospects are favorable, in the near 
future, for increased demand and stronger prices, contingent, of 
course, upon the price of coke, which may or may not be advanced by 
the end of this week. 

The mill men complain bitterly at the turn the market 
has taken. They say that upon the least advance in 
the price of bar iron, old iron rails jumped up two dollars a ton, and 
that, having purchased their supplies in full confidence in the stabil- 
ity of the market, they must submit to a reduction 
price of their product. 
that figure are recorded. 
The jobbers are getting ready for a very extensive 
Spring trade, reporting, however, no specialties. Cut 
nails seem to be weakening, but metals are fairly strong. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 


in the selling 
Bar iron is quoted at $1.80, but sales below 
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OUR ESTEEMED CONTEMPORARIES. 

The Iron Trade Review has the fortune to count among its 
friends a number of esteemed contemporaries that are quite solicitous 
regarding its views. That they read its columns with attention, not 
to say, edification, goes without saying. That they always agree 
with us is more than could be expected in this world of diversity of 
thought and opinion. Indeed, we are pleased to observe that when 
they find things in these columns worth hitting, they follow the cus- 
tom of Donneybrook Fair, and ‘‘ hit ‘em.” 

Among the most careful readers of these columns is our philo- 
sophical and good-natured contemporary, the Age of Steel, of [St. 
Louis. Thus we find this small but bristling paragraph in its cur- 
rent issue: 

We would like to ascertain the fate of those Canadian trade reciprocity 
and commercial union treaties which we thought would surely be signed in 
the /ron Trade Review office. Have they been relegated to the profoundest 
depths of the waste basket, or are they merely sleeping under a paper weight 
of Lake Superior iron ore? 

We most cheerfully comply with this courteous request for 
information. The documents in question have been held for the 
purpose of seeing which way the tariff cat of the 4ge of Steel office 
was going to jump. That ancient feline having plumped down 
squarely on the Free Trade side of the fence, we have this day 
shipped by fast freight, charges to follow, all of said documents to 
our St. Louis contemporary with the suggestion that they be fed to 
its emaciated pussy as the exigencies of its physical needs may 
demand. 





Unfortunately, our Free Trade contemporary, the Philadelphia 
Record, seems never able to agree with the editorial opinions on the 
tariff, as set forth with greater or less distinctness in this paper. In 
a recent issue, for instance, the Aecord is moved to observe: 

The Cleveland Jron Trade Review labors under the delusion that to bring 
cheap Cuban iron ore into the country would prove an injury to labor, but it 
does not explain how this can be when the labor engaged in making ore into 
iron is vastly in excess of the labor employed in digging the ore. The cheaper 
the iron ore can be got in Cuba the better for the people of the United States ; 
both for those who make iron and for those who use it. If the ore producers 
of the Superior region should find their margin of profit somewhat reduced 
by the admission of free ore, the ironmakers of Ohio and Pennsylvania would 
reap the advantage. There would be no reduction in the wages of Superior 
ore diggers nor in the freights paid to lake vessels. The diggers and the 
freighters, year in and year out, take their chances of the market. They are 
not paid a penny over the price their service commands. The profits of the 
ore business, in the meantime, are rendered still more excessive by the tariff 
on imported ore. 


The Record speaks as one having authority, but it is sadly defi- 
cient in its facts. It ought to know, if it does not, that it has already 
happened on more than one occasion, that, despite the duty, the 
pauper-mined Cuban ores have come into the Pittsburgh market in 
direct competition with Lake Superior orcs. In a war for supremacy 
in the market, not only the iron mining companies but the great 
mass of employes engaged in mining, shipping, handling and market- 
ing the product of American mines must suffer alike, and with what 
advantage except to a very few iron plants that, in the natural trend 
of trade, have awakened to find themselves unfortunately located? 
The tariff in this case, as originally intended, works for the greatest 
good of the greatest number. 





One of the chief characteristics of the Free Trade press is to 
assume to speak for localities of whose needs and desires they have not 
the slightest apprehension. Thus the Providence (R.I.) Zelegram: 

An iron trade paper at Cleveland is trying to beat the tom-tom of protec- 
tion to arouse the Lake Superior iron and copper regions against a proposi- 
tion toadmit Canadian ore free of duty, to be smelted in the United States. 
The attempt will not be productive of good results for the high-tariff people. 
Intelligent people in the Northwest are favorable to complete reciprocity with 
Canada, because they would profit by it more than Canada could. 

By what authority does the 7e/-gram assert that the people of 
the Northwest are favorable to complete reciprocity with Canada? 
Let the able editor who penned the above paragraph go up into 
Michigan, Wisconsin or Minnesota and preach such doctrine, and 
he will very soon find out his mistake. The beating of tom-toms 
will be as far-off music compared with the shower of protests that 
would greet his (elongated ?) ears. 





And now our old-time friend, the /vdustrial World, of Chicago, 
comes back at usin a two-and-three-quarter-column paragraph, for 
the heinous offense of “trying to boom the boom.’ ‘This will be 
news to our readers, we are sure; but since the article made use of 
by our Chicago contemporary appeared away back in December, and 





it has taken our critic more than two months to get around to dis- 
cussing it, we presume its reply to this brief notice will be coming 
along about the time of the opening of the World’s Fair in Chicago, 
in 1892. The particular article which claims the attention of the 
Industrial World is the one in which the statement was made that 
the entire Bessemer ore product of Lake Superior for 1890 had been 
sold up for delivery west of the Allegheny Mountains, and the 
inquiry was naturally raised, where the Eastern mills were to obtain 
their supplies of Bessemer pig, if not in the Central West. Part of 
the /rdustrial World’s comment is as follows: 


It is entirely too much to assume that, because Bessemer ore has been 
practically sold up to the full extent of this year’s output of the Michigan 
mines, and because the same grade of ore is less in supply than in demand in 
foreign countries, Eastern producers who use that ore as a raw material will 
be forced to come West to fill their requirements of Bessemer pig, and by their 
competing orders advance the prices here to boomest of boom figures. Even 
on the supposition that Eastern steel makers will have to come to the Central 
West for their Bessemer pig, it does not follow inevitably, as a logical infer- 
ence, that prices must take a big leap upward, Sometimes wonderful means 
of modification and adjustment, or of round-about supply, start up as unex- 
pected obstacles in the path of a speculative movement. The men who 
organized the binding-twine trust thought they had farmers on the hip, and 
could dictate any prices they chose; but the farmers offered around sum for 
an invention which would bind with straw in the field, and they have secured 
a machine which delivers them forever from the clutches of the trust. Are 
there no equivalent contingencies which might beset and nullify an attempted 
corner in Bessemer pig? And if there may be, are not those proper elements 
of the situation such radical modifiers of the case presented by 7he /ron Trade 
Review as to warrant an inference different from the one suggested? The 
general rule, sustained by many generations of experience, is that the strong 
pressure of a human want soon leads tothe complete satisfaction of that want. 
Bessemer pig itself furnishes an illustration in point; for only a few years 
ago the ore for producing this pig was thought to be much scantier than it is 
now known to be in the United States; and vast areas of our continent have 
never yet been explored by civilized man. Amid so much ignorance of our 
mineral resources, who is entitled to declare dogmatically the limits of any 
kind of supply? 

Of course, no assumption has been made as to a scarcity of 
Bessemer ores, beyond the present season, and our contemporary’s 
comment, though eminently philosophical, is scarcely apropos. 
Nevertheless we take the liberty of endorsing the general train of 
thought suggested, and have no doubt that the wonderful expansive- 
ness of our country’s resources will sooner or later meet all such 


exigencies. 





MODERN MARINE MONSTERS. 

We see by the latest addition to Oldham’s Statistical Chart that 
there were constructed in the United Kingdom for the British 
Government last year twenty-six men-of-war, aggregating 40,000 tons 
displacement, over 100,000 indicated horse-power and of a value 
equal to $11,000,000; this exclusive of twenty-three torpedo boats 
and five cruisers, of about 2,500 tons each, for Australia. 

The Under Secretary to the Admiralty, Mr. A. B. Forwood, has 
recently stated that within the last six months the British Admiralty 
have placed contracts for war vessels aggregating $75,0c0,000, and 
that by the end of 1894 no fewer than 161 new war vessels would be 
added to the fleet, eight of which will be of over 14,000 tons displace- 
ment and 13,000 horse-power. 

Referring to the mercantile marine, in 1889 there were con- 
structed in the United Kingdom 595 steamers of 1,083,795 tons, and 
95 sailing vessels of 125,568 tons, or a total of 690 vessels, aggregat- 
ing 1,209,361 tons, exclusive of war vessels. 

Under the head of horse-power memoranda, we may quote the 
following table, the results of which may be expected under a fair 
state of efficiency : 


Coal burnt per square foot of grate per HOUT.........:cceseeeeee 17% pounds 
Water evaporated per pound Of COAI...... cc ceeceeessneeee eeeeneeeeee 10 ” 
Coal burnt per I. H. P. per NOUL...........sscecesseeeecrecersescoesceseeees 6.1 

Water per I H. P. per NOuL............cccssescerescsercececscsscsecensessseess 15 

Heating surface per I. H. P.....ccccccscssscccrsscresscrseeescessssessses scones 3 feet 
Indicated horse power per square foot of fire grate.............. 11% “a 
Cooling surface on condenser tubes per I. H. P......seeeeeeee 1 RS 
Square feet of wetted skin driven to knots p rl. H. P......... 20 Me 


Surface condensation :—With a good boiler and engine in proper 
working condition, and with no loss from steam blowing off, for 
every one hundred horse-power, two hundred pounds of water per 
day must be added tothe boiler as “supplementary feed.” If this 
water has to be taken from the (salt) sea, twenty pounds of solid 
matter —chiefly chloride of sodium—will be deposited for every one 
hundred horse-power exerted per day. 





DEPRESSION IN THE WELSH TINPLATE TRADE. 
The “ iniquitous tariff,’ which is charged with all the evils flesh 
is heir to, does not appear to afford a sufficient explanation for the 
present prostrate condition of the Welsh tinplate trade. If the tariff 
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is responsible for speculation, high prices, over-production, depres- 
sion, and so on to the end of the lesson, what can be said of the 
economic system prevailing in Great Britain, which, in the same line 
of argument, brings about such a state of affairs as is thus described 
by the /ron and Coal Trades Journal: 


The injury which is often done to legitimate trading by the action of spec- 
ulators in forcing prices up to an inordinate level is forcibly illustrated by the 
decision of the tinplate manufacturers of South Wales to stop a number of 
their works for the present, and, in the case of those which are still running, 
to restrict the outpnt as much as possible. For several months past—in fact, 
ever since the so-called “boom” made its appearance—the tinplate manufact- 
urers have been placed at a very serious disadvantage. They have been com- 
pelled to pay a price for steel bars which is out of all proportion to the value 
of tinplates in the open market. The result, we are informed on the best 
authority, is that many of the mills have been working at a loss, while very 
few have done more than barely pay their way. There can be no doubt that 
the production of tinplates during the past year has been excessive, 
for no fewer than 8,612,460 cwts. have been turned out, as compared with 
7,825,820 cwts. in the preceding year. Three-fourths of our tinplate 
production is usually absorbed by the United States, but the require- 
ments of American consumers do not appear to keep pace with our 
rate of production, and accordingly prices have declined there as 
well as here. Prices, in fact, have reached so unremunerative a point that 
manufacturers are forced eitherto suspend operations altogether or to greatly 
restrict the production. This state of things was inevitable, and must have 
been foreseen by many of the manufacturers themselves, when the number of 
mills was so largely augmented in the early part of last year. Downtoa 
week ago there were 465 mills at work, as compared with 403 at the same time 
last year, while the estimated productive power has increased from 10,075,000 
cwts. in 1889 to 11,200,000 cwts. inthe current year. The unwisdom of increas- 
ing productive capacity to this enormous extent may be judged from the fact 
that the estimated home consumption of all descriptions of tin-plates is only 
about one-fifth of the total production. We are informed that six tin-plate 
works have already been closed, and that many others will cease working 
upon completion of the unexecuted orders in hand. We trust that the stop- 
page now rendered necessary will prove only temporary, though it must be 
admitted that the present slackening in the demand, combined with the high 
price of steel bars, does not favor the prospect of an early realization of that 
hope. 

The fact seems to be that human nature is the same the world 
over, no matter under what kind of economic policy it is found; and 
the tariff system of the United States is no more to be held responsi- 
ble for such extremes of overproduction and depression than is the 
Free Trade system of Great Britain for identically the same state of 
affairs. Like other Free Trade trade arguments, it lacks the one 
essential element of—truth 





A METAL-EATING PLANT. 





Iron men will read this story with a great deal of interest and incredulity : 
Professor Schelwisch, the well-known naturalist, of Bavaria, while traveling 
with the Stanley expedition in the heart of Africa, for the purpose of studying 
the flora and fauna of the Dark Continent, was the first white man to discover 
this strange plant. One day, while resting at a small village near the foot of 
Mount Milosis, in the Umbopo region, Professor Schelwisch noticed a plant 
with a peculiar steel-colored foliage, and, on examination, it was found that 
the shrub, although growing, like other plants, from the soil, was practically 
composed of iron, says the Philadelphia Press. The leaves, though very thin, 
were bent with great difficulty, and the twigs and branches resisted pressure 
with a force about equal to the same amount of iron, and to secure a leaf, it 
was found to be necessary to separate it from the bush with a file. 

While Professor Schelwisch was digging at the base of this plant for the 
purpose of making an examination of its roots, the natives crowded around 
him in great numbers, gesticulating in a menacing manner. The Professor 
desisted from his work and the interpreter was sent for. He explained that 
this was a holy tree and worshiped by the natives in their fetich religion as 
a god plant, and that to dig one up would bring ruin and desolation upon the 
whole village and surrounding country. 

Professor Schelwisch offered to buy the plant, and, taking out a handful 
of copper coins, gave them to the savages, who gladly accepted the money and 
distributed it among themselves. The Professor then returned to the work of 
digging up this unique plant, but had not made any great progress when the 
natives again set upon him. Through the interpreter, the Professor informed 
them that he had legally bought the plant and intended toremove it. As soon 
as this message was made known to the savages, every one who had received 
acoin came and dropped it in the hole at the base of the shrub. Professor 
Schelwisch allowed the coins to remain in the hole and walked away toward 
the mountain to hunt up another specimen. 

Next day, as the party were preparing to continue the march, the Professor 
was curious to know if the coins had remained undisturbed during the night 
by the superstitious natives, and, on approaching the metal plant, was aston- 
ished to find it had changed its colorcompletely. Instead of beiny a beautiful 
steel color, the stem, leaves and what was exposed of the roots, presented the 
appearance of newly coined copper coins, and glittered in the morning sun- 
light like polished gold. Upon examination, it was found that, during the 
night, the strange plant had absorbed nearly all the copper coins, with the 
result of completely changing its color. What was left of the coins in the 
hole showed that they were more than half eaten away or absorbed by the 





roots of the metal plant. Not only was the color changed, but the texture of 
the plant had undergone a similar transformation. It was found that the thin 
ivy-shaped leaves were now easily bent round the fingers, would retain any 
shape given them and could be readily cut with an ordinary pair of scissors. 

Professor Schelwisch succeeded in surreptiously securing several branches 
of this wonderful metal-eating plant, and was also successful in obtaining a 
good photograph of it, all of which he intends placing in the British Museum. 
No further trace of the existence of the metal plant was found until the expe- 
dition reached the Uniamesi country, when at the base of the Nkomakosi 
Mountains, a perfect forest of this curious plant was found. This being an 
uninhabited region, no difficulty was encountered in securing specimens to 
take back to England. 

While in this locality ample opportunity was afforded the members of the 
expedition to make an exhaustive study of the habits and peculiarities of this 
most remarkable of all species of the vegetable kingdom. By a series of care- 
fully conducted experiments it was found that this plant would feed on any 
kind of metal placed at its root, and in a few days take on the characteristics 
of that metal; and in the case of the softer meta!s often but a few hours were 
required to effect a complete metamorphosis oj its fiber and color. Being 
curious to know how fire would affect a growing plant of this species, prepara- 
tions were made for the test. Large quantities of seasoned wood was procured 
and piled in a long row covering about thirty of the metal plants, and a fire 
kindled at the windward end. Stanley and his party watched the experiment, 
and had the satisfaction of demonstrating that beyond the blackening of the 
foliage by smoke, the intense heat to whichthe metal plant has been subjected 
had done no harm to the plant'itself. At the expiration of a week, it was 
found that the rain had removed nearly all traces of the fire, and the plants 
were apparently as healthy as ever. : 

Professor Schelwisch, foreseeing the value of this plant as a substitute for 
fences and hedges, determined to bring one away with him, at any cost. After 
digging up a particularly fine specimen it was placed in a large basket made 
of reeds, by the natives, and the soil in which it had grown was carefully 
replaced around the roots, which presented peculiarities not found in other 
plants. The roots branch out from the trunk on all sides like a vine, and are 
usually from six to eight inches beneath the surface of the soil. Regularly at 
every seven or eight inches the root branches, and at this juncture grows a 
peculiar pair of round, slightly concaved discs, hinged together like the shells 
of aclam at point of juncture with the root. These discs leave their convex 
sides outward and usually remain about half open until they encounter metal 
or metal ore, when they gradually close around it, and a process supposed to be 
similar to electro-plating goes on, the metal being rapidly absorbed by the 
plant. 

After reaching Lake Uganda Professor Schelwisch had this strange plant 
transferred to the hold of the little steamer that was to convey the party 
through the lakes and down the Nile to Cairo. Upon their arrival at Cairo 
a strange discovery was made. When an attempt was made to transfer the 
plant from the hold of the steamer, it proved fruitless. All efforts to raise 
the reed basket met with strong resistance. An examination disclosed the 
fact that the strange metal abeerbing plant kad fastened its bivalvular roots 
upon every bolt or piece of metal within a radius of four feet. 

Finding that it would be impossible to remove it without cutting out over 
three square yards of the steamer’s bottom, it was left there, and this strange 
plant is still growing in the hold of the steamer. 





New Steam Motor. 


A new steam engine and boiler combined has been invented by Herr 
Friedrich, of Vienna, and, having been further improved by Alderman W. H. 
Bailey, of the firm of W. H. Bailey & Co., of Salford, Manchester, is now desing- 
ing the “‘ Bailey-Friedrich” steam motor. The Motor is said to be exceedingly 
compact, and it works automatically and noiselessly. The furnace enables 
coal, coke, tanners’ bark, or any other kind of fuel to be used, and it is claimed 
for it that it requires less fuel and a great deal less water than any other form 
of steam motor. This economy in the consumption of fuel is secured by the 
heat of the exhaust steam being utilised by the condenser, and by the very 
great heating surface which is obtained in consequence of the peculiar con- 
struction of the furnace. The inventor and Mr. Bailey are hopeful that the 
use of the motor may solve the question of the introduction of the electric 
light into moderate-sized houses, as it is estimated that forty 16-candle power 
incandescent lamps can be kept supplied at acost of about 6d. per night for 
fuel. In Continental countries, where coal is less abundant and therefore 
more costly than with us, the economy of fuel which the motor effects has 
already brought it into extensive use, and now it is being brought under 
notice in this country. At Messrs. Bailey’s works, by the use of one of the 
motors, forty 16-candle power lamps are said to be kept going at a cost of 1d. 
per hour.—{Iron & Coal Trades Review. 





Three Great Boilers. 

The Polson Iron Works Co., of Toronto, 28th ult., shipped to Owen 
Sound the last four large boilers constructed by them for the car ferry they 
are now building at their shipyard there for the Canadian Pacific Railway Co. 
These boilers are the largest ever made in Canada and also the largest ever 
carried by rail on this continent. They are of the cylindrical return multi- 
tubular type, and are 14 feet 3 inches in diameter and 14 feet long, weighing 
37 tons each. The shell plates are 11-16 of an inch in thickness, and were 
specially rolled in Scotland. The tubes are of German manufacture and are 4 
inches in diameter, 11 feet long and 148 in number. ‘There are in each boiler 
three of Fox’s corrugated furnaces, 42 inches in diameter and 1o feet 11 inches 
long. The Government test showed an allowance of 94 pounds working pres- 
sure. The riveting of these boilers was done by a Tweddell hydraulic riveter 
with a gap of 8 feet 4 inches, lately erected in the company’s shops. 











































































































THE SHIP-BUILDING INDUSTRY. 





Work in the Bath Ship-Yards. 

Seaboard contains the following letter from Bath, Me.: 

There are at present engaged here inthis industry some 2,000 men, includ- 
ing all classes of labor. These workers are by no means all natives of this 
city, but many of them are Canadians, who come here with their families, and 
secure employment at good prices. 

Men earn better wages in Bath yards, as a general thing, than they doin 
other parts of the State. The average daily wages paid, from 1886 to 1889, 
were as follows: 






18&9 18§8 1837 1886 
II 5 od 0 isea sy ecsensatoumalenemacie od a ae o. ° aeeneb 
Carpenters .......000. seUesienisacthencssivasttisnievenninen RSE eR GO cD | BGs 
FORMOTR. c0c00e crccsecscees coces- cnseve seoncvessasesecccsecesesevecesoes 2.50 2.50 2 00 2 00 
BIRT G oicacxes coven. ouecsnatevnnens satbavederons Ses cceveneneneatees 75 2.50 2.25 2.00 
BOTEOTG.. ...0.ccccccccsvccsccccccccvcsverscecees sevccccccccescvescceee 275 25 2.25 oo 
PARE CTI CTS evince cccsecccccconcccseveescozssccccescssocessosoosesnsce . a5 2.00 2 00 1.75 
I iis icccsciawassecevandd sony ensehaied one tiveciasers 2.75 2.25 2 25 2.c0 
RiggZerS........... 50 2.00 2.09 1.75 
SNIRCTON -... scnsnscussaugabaveetebs 2.50 2.50 2.2 2.25 
Helpers ove coueneoueses © 2.00 1.75 1.75 1.50 
Teamsters, fo t« per week 
Laborefs........ eindeeapnnisiie 1.75 1.50 1.50 1.50 


For repairing, the carpenters get 25 cents a day more than on new work, 
‘he usual pay being $2.75 per day. These wages, compared with the wages in 
other countries, are much in the lead. Carpenters in England receive $1.50 
a day ; in Holland, #5 28 per week, and in Scotland, $8 per week. By the fol- 
lowing figures it is shown that Bath ship carpenters are not only able to sup- 
port their families, but can also put some money away for future use: 


“ Carpenters. Others. 

Hours employed daily........... sngecedeRausetabenepegnansacssnasenis 10 To 
I NE MOEN oe ca caeuiadnaviesynetuausinesseckdesbensonassienecesseers $2.29 $2.33 
EG ME SOW ica ccs suntan nn venuiseers ctaseeecasciqucosesdecuteess 105 121 
RE nnn elite cceeasectasuniceuedwadiahvusssseaxsin $471.co $417.00 
Earnings of other members of the family.................... $06.00 © <sscnires 
CES WT GUT O ce. ces asec seeinedccceccvscescsusessceccosensess 588.00 430.00 
SE Ck WRINEEE CPE WOE co ele cincescsacacceucesccukix eNsedncpesencaneens 443.00 430.00 
Number or persons in the family............. co. ccccceeeeeeees 4-4 4:7 
NN sek casnsischonscedes: sickaskadeveccdsssnsaideoerscsticnntensvie $145.00 





The Check in the English Ship-building Industry. 

A cablegram from London says: A sudden and very decided change has 
occurred in the ship-building industry since the beginning of the year. The 
active and even urgent demand for new vessels, which was such a prominent 
feature of 1889, has all at once ceased. So complete a change in the prospects 
of this important branch of industry claims especial attention, because its 
extraordinary activity during the past eighteen months or more have been the 
chief cause of revival in the iron and steel trades, which was the most promi- 
nent feature of last year's industrial history. The meaning of the collapse is 
that ship owners are deterred from ordering new vessels by the great increase 
in the cost of their construction, by the decline in the rates of sea freights, 
and by the fact that they have anticipated their future requirements. Speak- 
ing broadly, it may be said that the new shipping already ordered is more 
than can be turned out of the yards between now and the end of the present 
year. And since further contracts cannot be concluded except at prices con- 
siderably, and sometimes very greatly, above those at which vessels now under 
construction have been bought, it is not strange that ship owners, to whom 
the first cost of their property is a matter of the highest moment, are holding 
their hands. There is nothing in the situation of the ship-building trade, 
however, to indicate that the present check is anything beyond a more or less 
prolonged pause such as often follows a period of unusual activity. 





The Coming Lake Carrier. 

Who, among the ‘‘ oldest inhabitants,” would have prophesied, twenty-five 
years ago, that a 3,000-ton steel-built vessel, engined with triple expansion 
engines, indicating a power sufficient to drive the vessel twelve to fourteen 
knots per hour, through and over the cross seas of the Great Lakes, would be 
a familiar sight on those lakes? We venture to predict that, within five years 
from this date, and possibly sooner, a freight carrier of 5,000 tons will float on 
these unsalted seas. 

The “ Savannah,” ocean steamer of 700 tons (the first steamer crossing the 
Atlantic), was considered ‘‘a monster” when she steamed across the Western 
ocean on her initial voyege. In 1846 the ships “ Panama and “ Virginian,” of 
Soo tons each, were considered typical East Indiamen in the Criswold fleet, 
engaged in the trade with China and the Indies. The batteaux of the early 
voyagers which coasted the shores of the Great Lakes, were supplemented by 
vessels of four, six and eight hundred tons burthen, and considered very 
large vessels. 

We have cited these parallels to show that to-day the evidences are before 
us of the Indiaman of 3,000 tons, the ocean steamer of 8,000 to 10,000 tons and 
the soundness of our advanced idea that the “coming ship” on the lakes will 
be a 5,000-ton vessel, and not limited in her usefulness by the width of the 
Chicago drawbridges.—[Sandusky Semi-Occasional. 


Buftalo Preparing for Ore. 
The new ore dock, building for the New York Central railroad, on Coit 
slip, by Hingston & Woods, is to be finished by June 1, and will be ready for 
receiving ore by August. Only the dredging and rock blasting work had been 
secured by these contractors when the project was announced yesterday, but 
the crib work and docking has now been given tothem. There will be 800 
feet of dock along the north side of the slip. The cribs will be fourteen feet 
broad and eighty feet long below water, and only eight feet broad above water. 
There will be quite a large amount of earth removed to make room for the 
cribs, and this will be returned to back up the cribs with. The stone blasted 
out of the crib will be ample for loading the crib. When finished, the dock 
will be put in charge of Manager Caldwell, of the Western transit line. 
Ore men are quite sure that a largely increased amount will be handled 
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here this year. It is said that 500,000 tons have already been secured. One 
firm has 140,000 tons, and there is a report that 119,000 tons of Chapin ore has 
latley been sold to Eastern parties, all of which will come here.—[Buffalo 
Express. 





DEATHS IN THE IRON TRADE. 





Cobb.—At South Brooklyn, N. Y., January 31, Mr. D. B. Cobb, proprietor of 
the Cobb Surface Condenser Works, and was said to have known more about 
condensers than any other man in the United States. 

Darling.—At Newark, N. J., February 10, Mr. James G. Darling, a well- 
known dealer in iron and steel. 

Cowan.—At Providence, R. IL, February 10, Mr. Wm. M. Cowan, for many 
years the head of the Whiting Manufacturing Co., of New York, and recently 
manager of the Corliss Steam Engine Works, at Providence, R. I. 

Beaver.—At Lewisburgh, Pa., February 2, Mr. Peter Beaver, senior member 
of the firm of Beaver & Co., manufacturers of pig iron, at Winfield, Pa. 

Joyce.—At Pittsburgh, Pa., February 4, Mr. Martin Joyce, manufacturer of 
fine tool steel. 





Favors the Canals. 

Boston is fully alive to the importance of waterways. The Boston Com- 
mercial Bulletin, the commercial authority of the Hub, has the following on 
the subject : 

A bill has been introduced into Congress providing for an American canal 
around Niagara Falls. This is a good project and deserves success. Tlie 
magnitude of lake commerce is not fully appreciated in the East, but Chicago 
is one of the great shipping centers of the world, and more tonnage passes 
through the Sault Ste. Marie Canal, from Lake Superior to Lake Huron, than 
through the Suez Canal. This cheap water carriage of the agricultural, beef 
and hog products, and the copper and iron ore and lumber of the West, stores, 
to avery large degree, at the eastern end of Lake Erie. New York City 
receives an extension of this cheap service through the Erie canal, but to 
New England, the service from Buffalo is mainly by rail. The Welland Canal 
gives an opportunity for the lake vessels to bring their freight to Lake 
Ontario ports, but this is limited by the fact that the dey th of fourteen feet is 
insufficient for the most economical transport service of the lakes at present, 
and will be more so, as the vessels are growing larger. The chief objection 
to the Welland canal is, however, the heavy tolls of 20 cents per ton on the 
cargo and 2% cents per ton on the vessel, on those going to American ports, 
while large rebates are given to vessels going to Canadian ports, though 
expressly prohibited by convention between this country and Canada. If 
Western freights could be cheaply brought to the Lake Ontario ports of 
Ogdensburg and Plattsburg, New England and Boston would benfit by it, as 
we would, through our railroad connection, receive such freight cl eaper than 
at present, and our export trade would be increased thereby. The Northwest 
will be found solidly in favor of any extension of the lake water freightage, 
and New England should be, also. The project appeals to the whole American 
people, from the fact that we would thus have an uninterrupted waterway 
from one end of the Great Lakes to the other, and not to be compelled to 
submit to the unjust exactions of Canadians for an inadequate waterway. 





Tensile Strength ot Various Metals. 

M. Andre le Chatelier has recently made a number of experiments on the 
tensile strengths of metals at varying temperatures. The specimens tested 
were annealed wires \{-inch thick, which were heated in an air-bath. The 
results obtained are given in the following table, the figures being the break- 
ing strengths in tons per square inch: 


Temperatures. Centigrade. 

15 100 150 200 250 300 350 400 460 
deg. deg. deg. deg. deg. deg. deg. deg. deg. 
NR ois secisnsssanssisnanseanss 16.0 145 12.0 10.7 §.8 8.1 60 4.4 2.3 
BEATA UI ..0:<00s0ccaccancesess £17 9.5 8.1 63 4.8 3.6 2.4 1.5 1.0 
OS eee 35.0 35.0 35.0 34.9 34.2 32.3 27-9 23.4 19.3 
NE acc conunaccs cateveenness 10.9 10.1 8.6 7.2 56 4.5 3.8 3.3 3.0 
Aluminum bronze......... 33-8 33-3 32.3 31.2 29.8 28.1 23-4 14.7 3 
Copper, iron, nickel...... 26.9 26.8 26.3 258 249 23.4 1°79 11.6 ) 

RNIN sca n2 5 aanaetacsste caates ounces 7.9 1.5 0.6 Be” ties re ‘ 





Steel and Iron Boilers. 

In 1887 I made about 125 steel and about 125 iron boilers; in 1888 about 
270 steel and 25 iron, and this year, out of nearly 300 boilers, I will only turn 
out two ofiron. Of 132 boiler plate mills in this country, but two are making 
iron plates exclusively. Ifthe steel boilers cost more, I suppose the demand 
for them would increase less rapidly, but the price of steel and iron plate is so 
nearly equal, and the steel boilers are so far superior in every way, that it may 
be said that iron boilers are out of date. Iron plates lack what boiler makers 
call homogeneity—that is to say, evenness of tensile strength or equality in 
the matter of expansion and contraction. That quality is what makes the 
steel boiler valuable, and the lack of it makes the iron one unreliable. The 
wrought iron boiler must go.—[Manufacturer in St. Louis Globe-Democrat. 





Personal. 
Mr. W. P. Tyler, President of the Tyler Tube & Pipe Co., Washington, 
Pa., was in Cleveland this week. 





THE March Wide Awake opens with a charming biography in miniature, 
by Mrs. Frances A. Humphrey, of “The Beautiful Emily Marshall,” a famous 
young belle of Old Boston. Among the illustrated articles are “Animals at 
School,” by Eleanor Lewis, and “Among the Date Palms,” by Frances H. 
Throop, with her own drawings made in Africa recently. ‘The Coltie that 
Kicked Up,” will delight little people, and young and old will read with inter- 
est Miss Poulsson’s “Early Americain Clay,” which shows how successful and 
really necessary kindergarten work is in all schools for the blind. 1. Lothrop 
Co., Publishers, Boston, Mass. 
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THE CHARTER GAS ENGINE. 





For the last half century there has been a general demand for a motor 
which would be more economical and occupy less space than the steam 
engine; which would avoid the tedious wait till steam be raised and loss of 
what remains in the boiler when the engine is stopped; which would require 
no attention when in operation, either in supplying the means of generating 
power or in governing the motion ; and avoid the danger from fire or explo- 
sion always attendant on the use of steam. There have been many minds 
engrossed with this problem, and a successful solution is the gas engine, using 
manufactured gas from the street mains, of which the Charter is a high type. 
The gas engine is a practical and economical means of applying heat energy 
to the production of power, as the heat-producing carbon is consumed and 
the air that is mixed with it is expanded immediately behind the piston. But 
the necessity that works for manufacturing gas be near enough so the gas can 
be obtained, and its expense, have combined to limit the field of operation of 
the gas engine and deter many fromits use. To avoid this necessity for gas 
works and the consequent high price of the gas, and yet retain the superior 
features of the gas engine over other motors, has exercised the inventive 
genius of many. The Charter claims to have accomplished this, and is inde- 
pendent of gas works, and even gas machines. The gas which this engine 
uses is obtained direct from gasoline, making the expense of operation very 
low, as it uses only about one gallon in ten hours per indicated horse-power. 

Among the advantages claimed are that it is started by two or three turns 
of the fly-wheel; its governor controls it perfectly, giving only as much gaso- 
line as it needs to do the work, and at the right time; and it is handled so 
easily that 5 to 1o minutes a day suffice for filling the oilers and cleaning. 
Thus it is seen that no engineer is required; there are no boilers, feed pumps, 
fires, steam, coal, ashes, smoke, gauges, etc., nor grate-bars to burn out and 
replace, but a neat, compact, clean, handsome and safe motor, of which all 
are proud. There is no expense when not running, and it is ready for use any 

















minute of day or night. It can be used on the top of a mountain or at the 
bottom of a mine; in the city or on the farm; or any other place where power 
is desired. ‘The material and workmanship throughout are the best, and the 
manufacturers give a guarantee that if any break or wear occurs within one 
year from starting, not due to carelessness nor accident, that they will replace 
the parts without charge. 

Among the claims made for the Charter by the manufacturers are, that it 
is giving results equal to the best steam plants, in running dynamos, using 
either manufactured gas or gasoline ; pumping water on ranches for irrigating, 
and in flats and private houses for hydraulic elevators and domestic purposes ; 
pumping artesian wells; furnishing power for grain elevators, flour and feed 
mills; running saws and wood-working machinery cheaper than to use the 
refuse to make steam; operating printers’ and binders’ machinery in a clean, 
cheap and satisfactory manner; also meeting the heavy requirements for 
power in machine shops and factories with great economy; running merry- 
g0-rounds, feather machines, plumbers’, marble-yard and _ blacksmiths: 
machinery, corn-shellers, hoisting elevators, and in fact, can be used to do any 
work, at any place and by any one of ordinary intelligence. There are many 
places where a motor is needed to pump water, operate an elevator and run a 
dynamo for incandescent lamps; the Charter is claimed to meet this and all 
other needs for power. 

[t is so simple and compact in construction, and is manufactured on the 
interchangeable system, so that all parts can be duplicated by the factory. 
The governor, which is within the driving pulley, gives the engine only as 
much gasoline and at the right time, as is needed to do the work. The oilers 
are automatic. The few drops of gasoline that are used at a time are taken 
from the supply pipe and injected into the air-suction pipe, and are carried by 
the air into the cylinder of the engine, never before having been in contact 
with air, The contents of the cylinder is a gas or carburretted air, which is 
now ignited by a safe and simple device, and the air being expanded by the 
heat of the ignited gas, an impulse is given to the piston. So it is seen that 








the Charter supplies itself with a charge of gas for a single stroke of the piston 
only; and that its superiority in point of safety is very great over other 
gas engines, all of which draw their supply of gas from street mains. The 
hydro-carbcn is in liquid form, confined in the galvanized iron tank, and has 
a cut-off to be used when the engine is not running. A %-inch pipe connects 
the iron tank with the iron cylinder of the engine, so the gasoline is between 
iron walls from the time it it is put into the tank till it isexhausted. Further 
particulars and all information will be cheerfully furnished by the manufact- 
urers, the Charter Gas Engine Co., 300 Second street, Sterling, Ill. 





AMONG THE IRON MINES. 





This Year’s Iron Ore Production. 
An Ishpeming (Mich.) correspondent of the Boston 7ramnscrip¢t writes 
as follows concerning the entire output of the principal mines of Lake Supe 
rior, and the prospects for 1890: 





Tons. Tons. 
RED RMN UIE asin cans cavcenotssncestonaiececdass 4,724,140 
WII MEER ovincniidc owes dazpova cabvahaseaiuaceenasuee 4 162,198 
RAM NIRMTID YD oc dctsis ccocvacseuseaueesdacsteveceoseoie 2,297,672 
OM isch obs ax vavegacsassbsesedsacecesasndiacsedaces 2,945,257 
BRE RENADIB osc .ccnassasnaredoansisvecnvevses 1,540,770 
ROT: RI Licavssdusecsenincaasvisdeneavevinasectes I 052,973 
PRMaNOn FAURE: ssasa nc ssscacecovabacuacosouessunecens vasved 3)325,904 Total (twelve mines)................. wees 27,479,280 


These twelve mines have therefore produced more than 60 per cent. of the 
ore mined by the 130 mines of the Lake Superior district. One mine alone 
the Lake Superior, has mined nearly ro per cent. of all the ore taken from the 
district, and three’ mines, the Lake Superior, Cleveland and Republic, all in 
Marquette county, have yielded one-fourth of the ore production of the ertire 
field The mines that produced the most ore in 1889 were these: 





Tons. Tons. 
RUM NINE veces cotkacacoaivetteds des dddastecdeaa tess 274,048 | 248, TOI 
RR NOIN sigs tiavacraciasssuitacerseanstecoesknccscss 215,¢98 | 201,732 
ME PRA ies! cn og coseuakacasdotvavecevatesaes 229,070 | 674,394 
Lake Superior ... 283,784 | 3c6,220 
Reoudlic.........<.0s 287,390 | 535,418 
a 518,990 | er 
IOTENCE.. seven sacconcvasneverseneds csaserseaceseeaeos 201,2 Total (twelve mimes...........ccccssceseee 3,491,384 


These twelve, therefore, produced nearly half of the ore mined, and three 
of them, the Chapin, Norrie and Minnesota, mined 1,730,000 tons, or nearly a 
quarter of the total production of 1889, and 15 per cent. of the ore production 
of the United States. 

Each of these mines will achieve a larger output this year than last. The 
Norrie will mine almost 1,000,000 tons, and the Minnesotaand Chapin will each 
mine 750,000 tons or more. The Chandler will mine 500,000 tons this year, and 
the Florence, Dunn, Ashland, Aurora, Lake Superior, Cleveland and Lake 
Angeline mines are each good for 300,000 tons. 

A fair estimate for the Lake Superior output for 1890 would be 9,000,000 
gross tons. The value of this will be over $40,000,000, and three-fourths of 
this amount will be expended in the district. This alone will make the year 
1890 memorable as the most prosperous ever known on Lake Superior. The 
copper, gold, quarry and lumber interests of the districts are each in more 
prosperous condition than ever before, and miners are already at a premium. 
Several mines are advertising for miners, and yet January is the dullest month 
of the year at the mines. 

Capitalists, and all those interested in the ore, iron and steel trades, are 
much interested in the operations of the Schlesinger syndicate. This isa pool 
of New York and Berlin capitalists, whose operations are carried on through 
Ferdinand Schlesinger, of Milwaukee. A mine is bought outright, or a con- 
trolling interest secured in the stock, and then a reorganization of the Board 
of Directors is had, Mr. Schlesinger becoming president of the mining com- 
pany. This syndicate already owns some fifteen valuable mines, worth at 
least $10,000,000, and is constantly adding to its possessions by purchases of 
desirable property. The ore output of these allied mines will be over 2,000,- 
ooo tons this year. No such gigantic operation has ever before been under- 
taken. In the words of an old miner, “It knocks the trusts all hollow.” 





A Mine of Phenomenal Richness. 

An iron mine of phenomenal richness is in progress of development near 
Grand Rapids, Minn., according to the 7r7bune Star, of that city. The mines 
were discovered about three years ago by E. W. Griffin, of Minneapolis. 
Capitalists were interested and they, after careful examination, concluded that 
there was “ millions in it.” They immediately purchased 12,000 or 13,coo acres 
of land to cover all possible courses of the mine. They found under a few fe.t 
of earth a vein of fine, soft hematite ore, 200 feet wide, and about the same 
in depth, which assays 66 per cent. of iron, said to be of a much fner 
quality than that found in any of the other ranges in the iron country, It is 
owned by three men, George F. Warner and Messrs. Smith and Richardson, 
who are the owners of several other mines in the iron country and is situated 
about 12 miles from the Mississippi river, arfd is 10 or 12 times larger than the 
Vermillion mine, which was sold some time ago for $8,000,000. There has 
been a large force of men employed all Winter in developing the mine, and 
they have mined several thousand tons of ore. The owners are now at the 
mine to make arrangements to put in spur tracks from the Duluth & Winni- 
peg, and put in what capital is necessary to develop the mine to its fullest 
capacity. It is valued at from $12,000,000 to $20,0c0,000, and the Duluth & 
Winnipeg, which is within 10 miles of the mine now, will push their tracks 
through as soon as Spring opens. 


A New Iron Range in Minnesota. 

An account of the discovery of a newiron range in Minnesota, is given 
in the Minneapolis ZLvening Journal. It is located in Itasca county, in that 
State, and the deposit is said to be from 50 to 200 feet wide and 15 miles in 
length, depth to be ascertained by digging. Quality of the best, of course—a 
man would be a fool to find anything but Bessemer ore, with the demand for 
that gradeas it is this year, and non-Bessemers in abundance.—[Mining Journal. 
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OUTRIGGER HOISTING MACHINE. 





In this issue we present illustrations of a hand-power outrigger hoisting 
machine, made by the Energy Manufacturing Co., 1115 South Fifteenth street, 
Philadelphia, Pa. The cuts represent the 500 and 1,000 pounds machine as 


manship and material. 
by writing to the office of the company, which is at Connersville, Ind. 





now made. These hoists use one-inch rope for both hand and load. The 
manufacturers state that since 
placing these hoists on the 
market they have made a num- 
ber of improvements * which 
are embodied in the present 
machine. The  hand-rope 
wheel-shaft can be lengthened 
so that the hand rope will 
come on one side of the door- 
way. They are geared, as 
shown, possess considerable 
power, are easy to work and 
have an ample automatic 
brake, which sustains the load 
at any point. The operator 
can let go hand rope at any 
time and lgad cannot lower ul 
except the brake-rope is pul- Nene se a 
led, and as the load-rope does i 
not wind around a drum, it is 
alway sin line with wheel on 
end of beam. The wheels are 
large so that ropes have easy 
bends. The machines are proportioned so as to be in every part stronger 
than the rope; if an accident occurs in use it will be by breakage in rope and 
not the machine. 
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ROOTS’ POSITIVE BLAST BLOWERS. 





There is hardly a machine made in the country that is better known than 
Roots’ positive blast blower, used for all purposes where a blast of air is 
required. They are also used extensively for ventilating purposes, which is 
frequently accomplished by mean of an exhaust, and hence the blower is capa- 
ble of being run in opposite directions, producing either a blast or exhaust. 
Notwithstanding the fact that the P. H. & F. M. Roots Co. have been engaged 
in the manufacture of blowers, gas exhausters, rotary pumps, etc., for the last 
quarter of a century, they have always been fully alive to the demands of the 
trade, and have kept pace with the times in making improvements in their 
line of machines. The accompanying cut illustrates their latest improved 
blower. It is entirely different from the first blowers built. The present 
blower is built entirely of metal, while the original blower was built altogether 
with wood covered pistons, or revolvers. The company still build blowers 
with wood covered revolvers, 
but they are made on different 
principles, and materially 
changed in a great many ways. 

A cut of the blower with 
wood covered revolvers is 
given herewith. Instead of 
putting on a wood packing 
strip (which is the part of the 
revolver which comes in con- 
tact with the cylindrical part 
of the blower) an iron packing 
strip is put on, making the 
blower with wood covered 
revolvers almost as durable as 
the iron, and in cases where =< 
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do not pass through the blow- 
er, the wood blower will give 
as good satisfaction as the 
iron. The present blower is 
so constructed that the makers 
claim more air per minute can 
be produced, and for less 
money, than any other positive 
blast blower made. The inter- 
nal operating parts cannot get 
out of order and give trouble, 
and all parts needing atten- 
tion are external and easily 
accessibly at all times. inne ieee 

It is claimed to be the only 
blower made with provision for taking up lost motion or wear. This is done 
by means of a phosphor-bronze taper bearing, whichis put on with all the 
blowers. The lost motion or wear can be taken up even while the blower is 
in operation, by turning aset screw at the end of the bearing. It is also 
claimed that it is the only blower made that is geared at both ends; the gears 
are cut in the most accurate manner on special machinery, and made to run 
continuously in oil in oil-tight housing, thus reducing the wear to a minimum. 
The power blowers also have pulleys at both ends and by driving the blower 
jrom both ends, the working strain is equally divided. 

The world-wide reputation of the P. H. & F. M. Roots Co, is sufficient 
guarantee that all machines turned out by them are first class, both in work- 
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Any further information will be furnished cheerfully 





Pig lron Production of Germany in 1889 


Germany produces about half as much pig iron as England. Great 


Britain’s production last year considerably increased, and the stocks were at 


the same time reduced—in 

—= Scotland alone the increase 
n = was 156,198 tons, compared 
with 1888. The production of 
Germany also underwent a 
large increase, in sympathy 
with the heavy inland demand. 
According tothe returns issued 
by the German Iron and Steel 
Manufacturers’ Association, 
the German pig iron produc- 
tion in 1889 was 4,387,504 tons, 
against 4,229,484 tons in 1888. 
The official statistics for 1889 
have not yet made their ap- 
pearance; for 1888 the quan- 
tity produced appeared as 
4,337,121 tons. In the returns 
of the association, no account 
is taken of charcoal iron, 
broken iron or of the grains 
of pig iron from the blast fur- 
nace cinder, which accounts 
for the apparently small increase over the 1888 figures. In 1866 the German 
pig iron production reached 1,000,000 tons for the first time; in 1887 the pro- 
duction exceeded 4,000,000 tons. In the course of ten years it has doubled, as 
in 1879 it stood at 2,226,587 tons. With the exception of 1886, the production 
has risen uninterruptedly since 1876. A good guide to the profit-yielding 
capacity of the British pig iron is afforded, as is well known, by the state of 
the export trade in that article; in 1889 the total iron and steel export of the 
United Kingdom amounted to 4,188,388 tons, against 3,966,984 tons 1n 1888; the 
pig iron export to Germany (and Holland) alone increasing from 427,514 tons 
to 559,950 tons. It is seen therefrom that Germany still requires large quan- 
tities of foreign pig every year, whilst the German pig iron export is only 
small, amounting in the first eleven months of last year to 147,155 tons, and 
dividing itself among the following countries ; United States, Russia, Austria- 
Hungary, France, Belgium,etc. When we take into consideration the different 
sorts of German pig iron, we find that a leading position is occupied by 
Thomas iron, puddled pig and spiegel iron. As is known, the Bessemer 
process for the production of steel formed for a long time one of the greatest 
difficulties with which our iron industry had to contend in its competition 
with that of our neighbors. Our iron ores, although rich and good, were, for 
the most part, not adapted for 
the Bessemer process, which 
requires an iron rich in sili- 
cium, but almost phosphorus- 
free, and we had, therefore, to 
import from abroad large 
quantities of ore answering 
these requirements, thereby 
greatly increasing the cost of 
production. This circumstance 
was all the more prejudicial to 
our industry as the transition 
from the use of iron to that of 
steel became more and more 
marked, and what added still 
= further to this unfortunate 
= state of things was the de- 
pressed—one might say even 
despairing—condition of our 
industry in the seventies. The 
effect of the invention of 
Thomas and Gilchrist in 1886, 
which permiited of the richest 
phosphorus-holding ore being 
used in the production of steel, 
was, therefore, extraordinarily 
beneficial. With the adoption 
of that invention, a new era 
dawned for our iron industry, 
as the previously but little 
used phosphoric ores of Ge:- 
many and Luxemberg sud- 
denly sprang into importance. In the production of Thomas pig, Germany 
now stands at the head; in 1883 the production was 369685 tons; in 1889 it 
had quadrupled. The association figures are: German pig iron production, 
2,047,677 tons puddled pig and spiegel iron, 140 244 tons Thomas pig, 531,893 
tons foundry and 405,490 ton sBessemer pig.—[Kuhlow’s German Trade Reyiew. 
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AT the Kilbowie (Scotland) Sewing Machine Works, the young women 
work in their bare feet. The machines are not as well made as the American 
article. Machines made in America and sold here for $50 sell in Europe for 
$33. The day’s work is shorter than in America. The Kilbowie mill is the 
world’s largest ; employs 4,500 and makes 7,000 machines per week. 
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RADIAL POST DRILL. 





A great variety of post and suspension drills are in daily use in boiler 
shops, bridge works and foundries, where it is desirable to have the work 
remain on the floor or truck, but one detrimental point with all fixed machines 
lies in being compelled to move a heavy piece for every hole, and time and 
labor to adjust it exactly to the point of drill soon compels the manufacturer 
to look for a more suitable tool, where the operator can do all this work with 
ease, when only the drill has to be moved, which works freely in either direc- 
tion, and once the work is leveled up, it can remain until finished. For long 
work, any number of these machines, one of which is illustrated herewith, can 
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be connected in gangs to one shaft, running through each machine, such as 
used in modern bridge construction. Like many other machines, it will 
quickly be observed, it is the outcome of necessity, and from the demand that 
has sprung up for this tool, it needs but little further recommendation. The 
construction and design being counterpart of the regular patent radial drills, 
manufactured by the same firm, which have been years in use, and the price 
being a little more than half of a regular machine, they fill along felt want. 
Purchasers will do well to examine this tool before making purchase else- 
where. Photographs and price list on application, and further information 
will be furnished by addressing the makers, Alfred Box & Co., Front, Poplar 
and Canal streets, Philadelphia. 





Steel Cars and Other Things. 

The steel car is no longer an experiment. It has passed into a permanent 
creation. It is fire-proof, and as nearly indestructible as any human structure 
can be. It can be twisted and battered in collisions, but its powers of resist- 
ance are understood to be superior to any undue momentum of the rest of the 
train. At present it is not claimed to be perfect, but that it will soon be better 
than it is now is a foregone conclusion. The principle of true car construction 
has been developed in it, and on that principle the inventor and the intelligent 
mechanic can proceed to gradually improve it. Just now there is a mild con- 
troversy touching its proper construction, hinged on the question whether the 
car should be entirely built of wrought iron or steel, or whether castiron and 
wood will serve for its less important parts. The answer will, it is likely, 
result in the formation of two classes of cars—one all steel and iron, and 
another of steel or wrought iron and wood. The former will be of the first 
class, the other rating as a good second. To the close observer the tendency 
to substitute steel for all other material in public and private conveyances— 
in steamships, railway cars, carriages, bicycles, etc.—is a remarkable develop- 
ment of mechanical progress. Under it the weak is giving place to the strong, 
the slender to the massive, the common to the comely, and the comely to the 
elegant; and the close observer may also indulge in a laudable curiosity to 
know where it is all going to end, and itseffect upon the destinies of the race. 
—[(Chicago Journal of Commerce. 





Effects of High Prices of Iron in England. 

Iron reports, “on good authority,” the first serious check on consumption 
through the present high prices of iron and steel goods in England, and this 
is, as reported, a serious one. The report is that the Indian Government has 
telegraphed home canceling all indents sent over for steel ties—an order 
affecting 25,000 or 30,000 tons. The reason assigned is that at present prices 
wood is cheaper than steel. /ron considers this unfortunate, as, if steel ties 
are given up for wood, it may be difficult to reintroduce them,even when 
prices fall again to their normal level. 





PROF, BRuNS, of Tubingen, has made experiments with the small-bore 
rifle, which is just about to be introduced into the Belgium army, the results 
of which he has published. He finds that the wounds made by the rifle at all 
distances are much less dangerous than those inflicted by other guns. The 
wounds resemble cuts, and are therefore easy to heal. 





It is said that the total tonnage of the world, steam and sail, is in round 








numbers, 21,000,000, of which 50 per cent. is British. 


INDUSTRIAL SUMMARY. 
New Enterprises :— 

J. M. Skiles & Co. will establish a foundry and machine shop at Trenton, 
Tenn. 

Alexander Zeck and others will start a foundry and machine shop at 
Grafton, W. Va. 

The Central Steel Gocds Co. has been organized at Utica, N. Y., witha 
capital of $1,0co,000, to manufacture horticultural implements. 

The Union Iron Works, Erie, Pa., has been granted a charter; directors, 
T. F. Cleveland, L. G. Skinner and Wm. Hardwick ; capital stock, $150,000. 

Wm. McCoy and Thos. Fohy, Rome, Ga. have formed a partnership to 
manufacture the steam blower and drier for furnaces, patented by Mr. McCoy- 

It is reported that the necessary capital has been subscribed for the estab- 
lishment of a rolling mill, galvanizing works and other industries at Pulaski 
City, Va. 

The Gas & Gasoline Engine & Motor Co. will locate at Aurora, Ill., having 
purchased a site on which shops will be erected this Spring. Louis Wahl, of 
Chicago, is president. 

The Chicago Journal of Commerce says: SS. T. Williams, of Wheeling, 
W. Va., having been granted a $10,000 bonus, will erect a rolling mill at Muske- 
gon, Mich., to cost $90,000. 

The Hubbard Tension Fence Machine Co. has purchased of W. W. High- 
tree, the inventor, the right to manufacture and sell his fence machine in 
Ohio, Indiana and Illinois.—[Youngstown (O.) Telegram. 

Samuel Freedly, C. E. Whitlock, W. J. Johnson and others have taken 
steps to incorporate the Caldwell Machine Co., at Richmond, Va., to conduct a 
general foundry and machine business ; capital stock, $85,000. 

The Carroll-Porter Boiler & Tank Co. has been chartered at Pittsburgh, 
Pa., to manufacture and sell steam boilers, oil lamps, etc.; capital stock $50,000 ; 
directors James M. Porter, of Sewickley, Pa; and Jas. S. McCord and W. C. Car- 
roll, of Allegheny, Pa. 

It is reported that the Hampden & Waverly Light & Power Co. is to be 
incorporated at Baltimore, Md., by John W. Clark, A. Gottschalk, Geo. W. 
Sadtler and others, to supply electric light and motor power for Baltimore 
city and county; capital stock, $1,000,000. 

It is reported, says the Wheeling Aegis/er, that Wheeling, Martin’s Ferry 
and Steubenville capitalists are now quietly at work forming a company for 
the erection of a blast furnace and steel plant, to be located on the Ohio side 
of the river between Martin’s Ferry and Burlington. 

The Chickamauga Foundry & Machine Co. is a new organization at Chat- 
tanooga, Tenn., with a capital stock of $50,coo, which has bought out the 
foundry and machine business of G. W. Wheeland, who is President of the 
new company, and Frank Whiteside, Vice-President, and C. L. Brown, Secre- 
tary. 

A new industry is about to be started at Muncie, Ind., to be known as the 
“ Muncie Architectural Iron Works.” Work on the new buildings will be 
commenced at once. A general line of architectural iron work will be made, 
and when in full working order employment will be given to two hundred 
men. 

The Dunbar Rolling Mill Co. was organized at Dunbar, Pa., last week. 
Seventy-five thousand dollars worth of stock has been subscribed, a site 
selected and work will be ccmmenced atorce. C. B. Neeman is President; 
Chas. Duggen, of New Haven, Vice-President; Dr. J. J. Mullen, Secretary, and 
S. H. Patterson, Treasurer. 

It is reported by the American -irtisan that a company has been formed 
by Daniel S. Paris, of Troy, N. Y.; A. S. Garrettson, D. T. Hecges, G. W. Felt, 
F. C. Henderson and Wm. Gordon of Sioux City, Ia. with a capital stock of 
$250,000, to erect a large stove manufacturing works at Leeds, Ia. The build- 
ings will be thirteen in number, will cover nearly five acres of ground, and 


are expected to be ready for operation by January 1, 1891. 
The following new charters have been issued in Pennsylvania. The Mill- 
vale Electric Light, Heat & Power Co., of Millvale; capital, $10,0co —The Sus- 


quehanna Electric Light, Heat & Power Co., of Susquehanna; capital $20,000. 
—The Kirwin Electric Station Indicator Co., of Scranton; cepital, $25,coo.- 
The Cofrode & Saylor Incorporated Co., of Philadelphia; capital, $5co,coo. 
This company will construct bridges, warehouses, etc. 

Recent Canadian incorporations: The Canadian Bridge & Iron Co., of 
Montreal, capital stock of $75,coo; for manufacturing iron and steel bridges, 
structural work, rolled iron and steel, etc.—The Wilson Manufacturing Co., of 
Hamilton, Ont., capital stock of $30,coo;to manufacture agricultural imple- 
ments, farm machinery, etc.; incorporators, Messrs. Matthew Wilson, J. W. 
Auld, F. M. Wilson, Robert Auld and John Wilson.—Chown & Cunningham 
Co., with a capital stock of $200,coo; to manufacture stoves, machinery, agri- 
cultural implements, etc.; directors, Henry Cunningham, C. D. Chown, Robert 
Crawford, Richard Wilton and B. M. Britton —The St. Thomas Car Wheel Co,, 
of St. Thomas, Ont.; capital stcck of f$250,cco;to marufacture cast iron and 
steel car wheels, iron and steel castings, to operate machine shops, foundries, 
etc.; incorporators, P. H. Griffin and John Fleming, of Buffalo, N. Y; T. F. 
Griffin and C. Sheedy, of Detroit, Mich., and T. A. Griffin, Chicago, III. 

Recent Illinois incorporations: Chicago Flour Receptacle & Novelty Co., 
Chicago; to trade in articles of household manufacture; cepital $150,0co; 
incorporators, A. E. Guensburg, Zack Hoffman and C. S. McNutt.-Osborne 
Manufacturing Co., Chicago; to conduct a general manufacturing business; 
capital $100,000; incorporators, E. F. Osborne, A. Chapelle and Edwin Corbin. 
—Andrews Manufacturing Co., Rock Falls; to manufacture and sell railway 
track-cleaners, capital, $20,000 ; incorporators, A. Andrews, G. A. Gampsen and 
J. G. Manahan.—Dephosphorized Iron Co., Chicago; to manufacture iron and 
steel by patented processes; capital stock, $60,000; incorporators, W. J. Joy, 
John G. McKinney and Max Livingston.—Schillo & Cossman Co., Chicago; to 
carry on a foundry business; capital stock, $150,000..-Automatic Mower & 
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Manufacturing Co., Chicago; to manufacture agricultural and other oe 
ery; capital, $150,000; incorporators, N. G. Moore, W. E. MclIlvane, H. 
Adcock. 

The Pittsbuigh Consolidated Placer Gold Mining Co., capitalized at 
$1,000,000, has been organized at Louisville, Ky., and will shortly purchase the 
machinery, etc., for operating its placer mines in New Mexics. 





Enlargements, Additions, Removals, Etc.:— 

Comstock-—Castle Stove Co., Quincy, Ill, has filed a certificate of increase 
of capital to $375,000. 

The Jolliet (Ill.) Enterprise Co. has filed a certificate of an increase of cap- 
ital stock from $150,000 to $250,000. 

W. J. Long, Bessemer, Ala., has added the manufacture of iron and wire 
ornamental goods to his cornice works. 

It is reported that the Charleston, Cincinnati & Southern Railroad Co. are 
preparing plans for the construction of machine shops, at Johnson City, Tenn., 
to cost $500,000. 

At a meeting of the stockholders of the Belmont Nail Co., of Wheeling, 
W. Va., it was decided to increase the capital stock of the concern to the 
extent of $150,000. 

A. Schumacher, of Cincinnati, has closed negotiations for removal 
of his machine shops to Aurora, Ind., and will be established there by March 
15th. The new shops are two stories, 50x150 feet, new boilers and engine, and 
all in keeping with the growing demands of his business. 

The Springfield Iron Co., of Springfield, Ill., have added to their plant a 
12-inch guide mill, which is provided with a Siemens heating furnace, with a 
hearth 20x8 feet. This mill makes the fifth train of rolls which the company 
now have running double turn on bar iron and splice bars. 

The Sheffler Bridge Works, Pittsburgh, Pa., of which Mr. J.W. Walker was 
sole proprietor, was incorporated last week as the Sheffler Bridge Co., with J. 
W. Walker, president; F. L. Geist, vice-president and treasurer, and Charles D. 
Marshall, secretary. The new organization will not take effect till April 1,and 
the amount of capital stock has not been decided upon. 

The entire equipment of the machine shop of the Girard Stove Works, of 
Youngstown, O., has been purchased by the Trumbull Iron Co., of Warren, O., 
and will be shipped to Warren next week and placed in position at the Warren 
rolling mill. With the addition of this machinery, nearly all repairing will be 
done at the mill, thus saving the expense.—[Youngstown Telegram. 

The Reading Iron Co., of Reading, Pa., which made an assignment last 
summer, has increased its capital from $300,000 to $1,000,000. The present 
directors of the company authorized the increase, and the extensive works are 
now in active operation, employing over 2,000 men. The capacity of the works 
has been greatly increased, and it is estimated that the four furnaces will soon 
be able to turn out over 2,000 tons of pig iron a week. 





Fires and Accidents :— 

Omaha, Neb.—Bridge’s rolling mills were destroyed by fire recently. 
Loss, $50,000, insurance, $25,000. 

Greensburgh, Pa.—A fire broke out in the Kelley & Jones Iron Works» 
February 14, but was promply extinguished. 

Cleveland, O.—The Hayes Foundry Facing Manufacturing Co. was nearly 
destroyed by fire February 23. Loss, $25,000; insurance, $16,000. 

Duluth, Minn.—The rolling mill of the Minnesota Iron Co. was destroyed 
by fire February 15, caused, it is supposed, by the intense heat of the furnaces 
igniting the wooden framework near them. Loss, $15,000; covered by 
insurance. 

While an employe of the Scottdale Iron & Steel Co., at Scottdale, Pa., says 
the Connellsville Courier, was engaged in cleaning out one of the puddling 
furnaces in the rolling mill, he threw a bucket of water into the furnace and 
an explosion ensued, fatally injuring him. The explosion bursted the natural 
gas pipes and set the mill on fire, but the flames were subdued before much 
damage was done. 


General Industrial Notes :— 

Free sites for factories and other liberal inducements to manufacturers are 
offered by the East Chattanooga Land Co., whose advertisement appears in 
another column. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock, Pp. M., on the 
roth day of March, 1890, for all the labor and materials required to put in 
place all the brick and terra cotta floor arches and covering for iron columns 
cement floors, wood floor strips, concrete filling, etc., required for the U.S 
Court House and Postoffice building at Pittsburgh, Pa. 

It is reported that E. P. Allis & Co., proprietors of the Reliance Iron 
Works, Milwaukee, Wis., have nearly completed arrangements for incorporat- 
ing under the name of the Edward P. Allis Co., who will succeed the directors 
under the will in the management of the business. No material change will 
be made in the fersonnel of the company, as the present directors will be 
heavy stockholders and officers in the new corporation. The concern has now 
sufficient work contracted for to keep them fully employed for the next 
twelve months. 

The Aerated Fuel Co., of Springfield, Mass., announces the appointment 
of the Gilbert & Barker Manufacturing Co., of Springfield, Mass., general 
agents for the United States, whose twenty-five years’ experience in the use of 
gas, both for lighting and for fuel purposes, qualifies them to install the 
Aerated Fuel system in the most perfect manner. The Gilbert & Barker Man- 
ufacturing Co. keep constantly on hand fuel burners, storage tanks, air com- 
pressors, automatic steam pumps, pipe, valves and all supplies needed for the 
construction, maintenance and repair of fuel oil plants. C. S. Barrow, 46 
Wade Building, Cleveland, has been appointed agent for this section, and will 
cheerfully answer all inquiries. 





\To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 1890), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 

For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, 
Va., or to 


CHAS. C. EDDY. 


Vice-President, 


ROANOKE, VA. 


Roanoke, 


Indiana Machine Works, 


FORT WAYNE, IND., 





Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER. 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 


FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circulars Cheerfully Furnished. 





Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 
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It is just the the thing for public and private 
offices, bed-rooms,school-rooms, sewing-rooms 
lecture-rooms, factories, etc. 

It purifies the air, preventing colds, head- 
aches and drowsiness. 

No water cure establishment, saniterium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admitted in so many 
sections is easil warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by the action at cen- 
ter of window. 

A seascn’s trial of it will charm you and you 
will agree with all,who are familiar with it, 
that it is by far the simplest, best and cheap- 
est ventilator ever presented tothe public and 
is within easy reach of all. 

Agents and canvassers wanted everywhere. 
a For illustrated circular or information, ad- 

ress 


THEODORE BURY, 


626 EucLid 4ve., Cleveland, 0. 





Hoisting Engines 


OF ALL SIZES; 








Address, 


JOHN F. BYERS, 
RAVENNA, 0, 








ATENTS:"*: & CO0., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. YU. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, “*nfringement 
and Title of Patens Send for 
pamphlet. 
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Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumtep.) 


aa Send for Illustrated Catalogue. 


New York City Office: 16 Dey Street. 


Factories: Seneca Falls, N, Y. 





The Akron Aluminum Fans 


-———_ FOR——- 


REMOVING SHAVINGS AND DUST. 


The only Fan made in the construction of which Aluminum is used. They are 
lighter, stronger and better adapted for the purpose than any 
other Planing Mill Exhaust Fan made. 


ALUMINUM IS THE LIGHTEST AND STRONGEST METAL. 
SONIDHO4 1331S 
40 SJ0VHD 1$38 NVHL YIONOULS SONILSVD WANIWNTY AYVNIGHO 





THE AKRON ALUMINUM DOUBLE EXHAUST FANS. 


50 PER CENT IN POWER SAVED 


Over other Fans for the same work. 





—THE— 


Akron Aluminum Exhaust Fans 


CAN NOT BE EXCELLED EOR 
Durability, Economy and 
Great Saving of Power. 


THE ONLY Exhaust Fan Constructed on Correct and 
Scientific Principles. 


REASONS WHY YOU SHOULD BUY THE AKRON ALUMINUM EXHAUST FAN? 


It requires only one-half the power to operate them that other fans 
require of same capacity. 


It is stronger than any other made and is less liable to breakage by 
knots, etc. 


Journals will not heat and communicate fire. 
It is more efficient than any other made. 
It is the best and most economical. 


We keep up with the times and always secure 
The Most Improved Designs, 
The Best Material Available, 
The Best Workmanship to be had, 


And the buyer gets the benefit. 
Our prices are as low as any others. 





SEND FOR LOW PRICES. 


The AKRON HEATING & VENTILATING CO. 


117 TO 121 CHURCH ST., AKRON, O. 
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For Circulars and Full 


Informatian apply to 





LLS LIGHT 


a WALLWORK _& WELLS’ PATENTS. - 
3.000 Now in Use. INow in Wse. 


POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


KEEGAN & MALPIN, 


44 & 46 WASHINGTON St, 


NEW YORE. 
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yy (5 m) INTRICATE 
! , WORK 
| BO, A SPECIALTY, 


BUC KETS.| 


STEEL CATTLE TROUGH. 
- ida 


A STAMLE CE 


he Improved “Luminator,” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Oil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


"WHEELOCK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 





SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Woreels, 


With or without axles, Street Railroad 
Woeels and Track Supplies. 













# Office 14 Winter St. 


CLEVELAND, O. } BOWLER & CO. 





FROM {-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 
WORKS: OFFICE : 
CHESTER, pa. } 407 LIBRARY ST.. PHILADELPHIA, PA. 


ILEL 
CASTINGS 


Have some Style About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every month for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often dirty scraps of paper, and whether he states so or not he 
expects the lowest prices, the best trade. He may be ever so good for his 
purchases, may even offer to pay cash, but there is something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because not in keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the difference to begin with, would be 
about equal to that ofintroducing a tramp and a gentleman on a witness 
stand in court. Besides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
cate his special line of trade. Bad penmanship, bad spelling and bad 
grammar are pardonable, because many uneducated men have been and 
are now very successful in business. But even those are less objection- 
able when appearing with evidences of care, neatness and prosperity. 








Pleas2 write to us for estimates es 





COR. ST. CLAIR AND WOOD STS., 


CLEVELAND. QO. 








WIRE 
SCREENS. 








Our new brick Screen Factories, erected 1885 and 1888, 


ARE THE LARGEST IN THE WORLD 


Our Improved Window and Door Screens are twenty-five years 
in advance of ordinary kinds. They are made of twenty-four kinds 
and colors of wood (beautifully finished), specially fine black 
enameled wire netting and handsome hardware. Our Window 
Screens slide like a sash, and may be used at top of window as well 
as lower part. We have screened more than twelve thousand of 
the best houses of thirty-six States. Do not disfigure your house 
with cheaply-made screens. We sell direct to owners of houses at 
lowest wholesale prices. Ifyou want to buy Screens and will write 
us number needed, and mention this paper, we will send you our 
catalogue, samples. prices and directions. We have salesmen to 


show samples in all large cities. 
E. T. BURROWES & CO., PORTLAND, ME. 
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NOTICE---Master Commissioner’s Sale. 


Dav Sra Lcourt of Common Pleas, 
THE AWERICAN NAIL AND MACHINE Company et al.j #4ncock County, Ohto. 

In pursuance of an order of sale issued from the Clerk’s Office of said Court of Commor 
Pleas of Hancock County. Chio, on the 4th dav of February, A. D. 1890, and to me directed 
as Special Master Commi siorer in cese abore ramed, I will expose at Public Sale, at the front 
door of Court House, in the city of Findlay Ohio, on 


TUESDAY, MARCH (8TH, A. D. 1890, 


at the Four of 2 o’clock Pp. M. of said diy, the following real estate, to wit: 

In'ots numbers 7032, 7037, 7024. 7035, 7036 and 7037 in south Highland Addition to the City of 
Findlay, Ohio. Alsoinlo s numbe's 719% 7199, 7200, 7291, 7202 and 7203 in Burt Additon to said 
city, together with the Foundry. Nailand Mechine shops erected thereon, with machinery, 
engines, boilers, tools, fixtures, franchises and privilege: to the same b. longing or in any wise 
appertaining 

Being the property of the American Nail and Machine Co. 

Appraised at $31,300.00. ‘ 

And I will at said time and place also offer and sell separately the following machinery 
and tools nowins id f undrv, and marked ‘‘New Haren Manf’g Co.” to wit: 1 No. 11 Lathe, 
32 inch swing, 23 foot-bed, complete, wi h coun‘er shaft, wrench, etc.; 1 No. 3 Tool Shafting 
rest; 1 Sha t Str-ighterer; 1 26in. Screw Chuck fitter; 115in Combination Chuck; 1 Lathe, 
6 in. Swing x 24% toot bed, with 4 face plate jaws, fi terand counter shaft; 1 No.6 Planer, 
Plares 50 in. sqr. x 16 feet, d uble heads and friction pulleys and counter shaft; 1 Nor Planer 
center 16 1n. swing. 

Said described machinery and tools appraised at $5,365.00. 

Being the property of the American Nail and Ma hine Company. 

Terms of Sale: Cash. VINCENT H. COONS, Master Commissioner. 
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TME AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
Hide Lace Leather, and MILL SUPPLIES generally Address: 


i38 No. Main St, e ad bal AKRON, Oo. 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 








Perfect combustion and very economical. 

Burns less gas than any other. 

Ovens and broilers 17%’x15/’x12”. 

Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


= s : in g Notice our new attachment, a half low shelf for wash-boiler or other heavy 
————=a Wg oe vessels. Double burners on shelf. 


Lie 
VES Our RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


; .— Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 


tinners’ use, Paint Burners, Gasoline Burners, etc. 





_ ee. 


= ND F A 
SIZES. sarSE OR CATALOGUE.“@a 


THE SCHNEIDER & TRENKAMP CO., Cleveland, Ohio, 





ORICINATORS 


— or — 


Time & Labor Saving 
MACHINES 


— To — 





Reduce Cost 


— oF — 





“Nos. 1 & 2 Planer and Smoothers. Variety Saw. Improved Saw Bench—Six Sizes. Manufacture. 
18 and 24 inches wide. 


THE HGAN COM Y, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest = MAG ¥ i N t RY 
Line of Late Improved ¢ 


F ‘ 
Double Fnd Wood . athe. All Machines Tested and Tried before Shipping. 


16, 18, 20 and 24-inch Swing, with floor stand. Send for Catalogue and Prices. 





—— THE -— 


Detroit - Sight-Peed FREICHT AND PASSENCER 


LUBRICATORS. 
(Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 « 
Users. 


° Staple in operation and 
MYR A lubricator sent on 30 L S. GRAVES & SON, 
a days’ trial to responsi- 


7 <zuucal eerteine Gre Main Office and Works, ROCHESTER, N. Y. 


times the cost of my 

* Lubricator if I could not 

get another,” is the 

“9 eu ethan mane NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 
cular and price list. DETRIT, Hodges Building. 


Detroit Lubricator Co., SEND FOR CATALOGUE. 


164 Griswold Street, Detroit, Mich., U. S. A. ETY sx: is of 
PARKER & MEIKLE IANCE 
. ° RELIANCE SAFETY 
8 7 e Water Columns. 
It pays to keep posted. Many 
ELECTROTYPE of the largest corporations 
. ’ have found it profitable to 
. 0 v N D R Y : Cancers te ob appliances 4nd eanes 
. these safe-guards. ere is always 
High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cuttin “4 
TELEPHONE 2129 a Specialty. Jobbing promptly attended to. S@Telephone 2260. . trated pricelist RELIANCE ahian co., 


lls Water St. - CLEVELAND O. 827 Sheriff St., Cleveland, O. 





MANUFACTURERS OF 


——— 


Works. 


2and 44 Columbus St., 


37 Winter St., 


CLEVELAND, OHIO. 


FOREST CITY 
Chaplet Stems. 

LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. 


Machine 


an 


BRANCH OFFICES: 





Wrought Iron Chaplets and 


Works: 49, 


- 
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arma’ S Patent Inside Sliding Window Blind 


is the most 
ee ey 

America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 


Blind that 4 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
Immense mag- 
nitude, and 
may save you 
many times 
the cost nd 


blinds & 
a Ife als se. 
the only 


bi lind that 
gives entire 
satisfaction. 
Thousands 
are in use. 
ts wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *°y73 osteo: 
COLLIAU, 


Sole Manufacturer 











VICTOR 


OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 







Oe, eee : 


leant 
287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 


BL), a cs ae es rrr 
Pe tL) Steno lene cee eee eee 1) 1 





Builders of Machinery for 
Hardware Manufacture, 


Wire Sraehtening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery, 
Riveting Machines, Butt 
and Hinge Pin Machiner % 
Drilling and Countersink- 
ing Machines, Foot Press- 
es, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files ¥ Rasps, & 


Equal to the Best English 
“File. 


: Elastic Rotarv-Blow Riveting Machine. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 
48 COLUMBUS ST,, 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment. 
Send for catalogue =* Outfits for Amateurs or 
Artisans. Address L SHEPARD, Agt., 

124 Fast Saal St., Cincinnati, oO. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 








Cap lathe, $1.25. 





The cheapest made. Send for 
} prices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


07 Market St., PHILADELPHIA, PA. 


THE MEYER’S ORIGINAL 


‘Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 














G. W. STOCKLY, President. 


. J. TRACY, Vice-President. W. F. SWIFT 
J. POTTER, Treasurer. w. J. 


, Secreta: z. 
. 8. NS, Supt. POSSONS, Asst. Supt 
. M. HAMILL, jr., Assistant Secretary. 


THE BRUSH ELECTRIC C0. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Still Leads the Field. 


No other System in the World equals ours i ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use.  Self- 

Bevo o hong Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. &. A. 





e@ Agencies Everywhere 





IRON CLAD PAINT CO. iron cia Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND,-OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

°° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 






Trade Mark Patented. 





(Cuyahoga Manufacturing Co., 


P) BURGLAR ALARM DOOR KNOBS 


Burglar Window Alarme. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market 





Grand Arcade, Cleveland, 0. a@ Agents Wanted. 


THE - ARMSTRONC - PURIFIER, 


——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
™ up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 














te buy the best No. 1 band saw in th 
world 

$100 will buy our new No. 2 40” band saw. 

$185 will sta our new patent band re-saw 
ing machin 

ico will 1 tee the best No.1 automatic ri 
sawing machine. Weatherboarding attach- 
ment fncinded, and one saw. 

$125 our new 'No. 2 complete as above. 

For furthe: particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, I11. 





EADQUARTERS FOR 

A N iM. MAL POKES 
The ae animals from 
b or being injured 
by barbe wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price its list 
BISHOP, FRerea, O. 





The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Complete in all requirements, is 
Self-Heating and Folding. 

When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive circulars 
and prices address 

Mich. Bath Tub Co., 

Homer, Mich. 


















A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 
For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


ta Be %& UPWARD 
UNIVERSAL RADIAL DRILL C0 


INNAT 








Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, © $6.00 up. 
Shafting, Hangers,- - ‘ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0. 
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aE SwEET «K CLARE. CGO... 





Marion. Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. sg@@7"Write for Price List and Catalogue. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
fRANT McNEIL, 


z= AKRON, O. 


 . P 
send for barrow circular. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Foundry, $19 30; No. 1 Gray Forge, red short, 
$18 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): Southern Coke No. 1. Foundry, $19 25 
@20 25; Southern Coke No. 2 Foundry, $18 50 
@i9 50; Southern Coke No.3 Foundry, $18 25 
@i9 25; Southern Coke Nor, Softeners, $19 00 
@i9 25; Southern Coke No. 2, Softeners, $18 50 
@19 50; Ohio Silveries No. 1, $19 25@20 00; 
Ohio Silveries No. 2, $1825@ 1900; Ohio 
Strong Softeners No. 1, $20 75@21 25 ; Ohio 
Strong Softeners No. 2, $20 25@2075; Lake 
Superior Charcoal Nos. 1 to 6, $23 00@23 50; 
Tennessee Charcoal No. 1, $21 50@22 00; 
Tennessee Charcoal No. 2, $21 00@2!1 50; 
Southern Standard Car Wheel, $26 00@27 00; 
Tennessee Standard Car Wheel, $22 00@2250; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 oc@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 75@19 25; Southern Coke 
No. 2 Foundry (new classification), $18 25@ 
1875; Southern Coke No. 3 Foundry (new 
classification), $17 75@18 25; Grey Forge, 
$17 23@17 75; White and Mottled, different 
grades, $1600@1700; Silver Grey, different 
grades, $16 75@17 75; Southern Charcoal No. 1 
Foundry, $18 75@19 75; Southern Charcoal No. 
1 Mill, $17 50@18 00; Southern Car Wheel, 
Standard brands, $23 50@2450; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 75@19 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00@26 00; 
Hanging Rock Warm Blast, $00 0o@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hor BLtast FouNDRY—Southern coke No. 1, 
$.8 25@18 75 ; Southern coke No. 2, $18 00@18 50; 
Southern coke No. 3, $17 50@17 75 ; Mahoning 
Valley (Lake ore mixtures), $19 50@20;50; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No. 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 oo@19 50; Missouri char- 
coal,No. 2, $18 75@19 00. FORGE—Neutral coke, 
$17 00@17 50; Cold short, $16 75@1700; Mot- 
tled, $15 50@16 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 50@ 
2400; Southern (other brands), $19 50@20 50 ; 
Lake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 00@19 75; Southern 
Ccke No. 2, $18 s0o@19 2. ; Southern Coke No. 3, 
$18 00@:8 75; Southern Grey Forge, $i7 50@ 
1325; Southern Charcoal No. 1, $20 50@21 50; 
§ uthern Charcoal No. 2, $20 00@20 50 ; Missouri 
C iarcoal No, 1, $21 oo@21 50; Missouri Charcoal 
No. 2, $20 50@2i100; Ohio Softeners, $20 50@ 
2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $24 50@25 00; Southern, $22 00@ 
2450. CONNELLSVILLE COKE—East St. Louis, 
$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $21 501@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $20 50 
@oo 00; Niagara No. 1, $21 50@0000; Niagara 
No. 2, $20 50@oo 00; Niagara No. 3, $19 50 @00 00; 
Ohio Softener No. 1, $20 co@00 00; Ohio Sofener 
No. 2, $19 oo@o0 00; Lake Superior Charcoal, 
$24 0oo@oo 00 ; Tennessee Charcoal, $23 o0@oo 00; 
Southern Softener No. 1, $20 50@o00 00; South- 
ern Softener No. 2, $20 oo@oo 00; Alabama Car 
Wheel, $26 oo@oo 00 ; Hanging Rock Charcoal, 
$24 50@oo0 00, 


DETROIT (reported by William F. Jarvis & 


Co.): Lake Superior Charcoal, all Numbers, 
$22 50@23 50; Lake Superior (coke) Bessemer, 
$23 50@24 50; Katahdin (Maine charcoal), $26 co 


“2650; Lake Superior Coke, Foundry, all 

Ore, $20 5o@21 50; Lake Superior Coke, Found- 

ry Cinder Mixed, $20 00@20 50; Standard Ohio 

Black Band, $2000@2100; Southern No. 1, 

$20 So@21 00; Southern Gray Forge, $18 0@ 
); Jackson County (Ohio) Silvery, $19 50@ 
0; Old Car Wheel, $20 0c0o@21 oo. 


_PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 50@20 00; No. 2 Foundry, 
$.8 so@19 00; Grey Forge, $17 50@18 00; Whiie 
aid Mottled, $16 50@17 00; Warm Blast Char- 
Cal, $20 co@24 00; Cold Blast Charcoal $25 00 
@29 00; Bessemer, $22 e0@22 50. 





CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FounDRyY—Ohio and South- 
ern Coke No. 1, $18 so@19 00 ; Ohio and Southern 
Coke No. 2, $18 00@18 50; Ohio and Southern 
Coke No. 3, $17 50@18 00; Ohio Soft Stone Coal 
No. 1, $18 50@19 00 ; Ohio Soft Stone Coal No. 2, 
$17 50@18 50; Hanging Rock Charcoal No. 1, 
$22 00@23 00; Hanging Rock Charcoal No. 2, 
$21 00o@22 00; Tennessee and Alabamba Char- 
coal No. 1, $19 50@20co; Tennessee and Ala- 
bama Charcoal No. 2, $18 50@1900. FORGE— 
Strong Neutral Coke, $17 00@1750; Mottled 
Neutral Coke, $16 75@17 50; Cold Short Coke 
$17 00o@17 50. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 00. 


MERCHANT IRON AND STEEL. 
Flat Bar. 
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CNA... ao causuce sepnakynonaciacensiooubuseeesd 2 40 
to ¥% inch 
EES SS Se ee 
Half Oval and Half Round. 
i OD NOUN “6, cs sncaccneunusoansondabphoseasumaonasneencncns 
% tor inch a 
% to inch.... 
| SE TERS oI 
©, HRRSIEL Sek. ES 
Heavy Band. 
1% to 6 by & and 5-16. i1NCH........cccccccsecseeeseeee 2 20 
t to1% by & and 5-16 inch..............000 +22 30 
% to % by & and 5-16 inch.... one 50 
¥ to % by % and 5-16 inch.............ccceeeeereee 3 00 
Hoops. 

Rr Oe 6, PO ID Oc cccauncanencennsospesaseonned 

1% to 2, Nos. 16 to 18..... rae 

eye a aa 

134 £0, NO. BO.0ccccccoccecee 

Rt i OID OE on cncnscinnacensbnasecssoussbibinon 

TE EO B, INO. BBecccccccccscovececccosccsesoscoceseses 


I 

15-16, 1 and 1%, Nos. 13 to 15. 
15-16, 1 and 1%, Nos. 16 to 18.... 
15-16, 1 and 1%, Nos. 19 and 20. 
15-16, 1 ANd 1%, NO. 21....ssceeeee 
15-16, 1 and 1%, No. 22. 
HR, Nos. 13 to Is.... 
%, Nos. 16 to 18.... oa 
%, NOS. 19 and 20............000+ 
GE, ‘Ml asap cvoachsoevscsescenssutes 
hs Bis BB cnsantaccdscaeseoccescoseness 
13-16, Nos. 13 to I5§....... — 
13-16, Nos. 16 to 18..... 
13-16, Nos. 19 and 20.... 


HOAOWHAWAGHAAAdWddO bb 


SEMSSVSSSSSS SSSSRSSSSSSSS FSS SS ISS SCESSSSSsBSssgss 


BR OO BSc ae 
11-16, NOS. 16 tO 18..........006+ 
11-16, Nos. 19 and 20.......... 
BEBE, FEO. BE ccccconeces sess PE ere PE ne 
11-16, NO. 22......+0++ ashes ebsecnsesuansnannceeh aokbhooen 
$6, NOB. 13 0 TS.cccccccscccccesccccce -sccccvecescooecccoes 
OR OS Serene - 
Bh, BEOR, BO DIG Blo rccsececsecscsesecssece 


O&O OG 


pdodbidDdDRRED 


Light Band. 
WE tO 3-16 A......ccccccsccccccesecccreesseses 







NOB, IT BIG 1B....cccrcsesscoccccecsecceeees 
1to 1% 6, £0 3-16 120... .cccrccrscrsccccecccsccescceoses 
1 to 1% by Nos. 11 and 12.... 4 

% and 13-16 by % to 3-16 in... 
% and 13-16 by Nos. 11 and 12.. 
¥% and 11-16 by % to 3-16 in...... ..... 
¥%, and 11-16 by Nos. 11 and 12........ 
% and 9-16 by % to 3-16 in. ......... suorioes 
$% and 9-16 by NOS. 11 AN I2....ccceececeeseeeennees 
We Dy Hh tO 3-16 itd......seeeeseeeeeeeee seatheis 
56 Dy NOB. 12 BIA 1B .cccccccscreecccevsesesesesssconscees 


cs 
<<< 
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Wagon Sox Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 3 00 

h bi ve = 13 and 14......3 20 
¥% inch, ve 23 “Ae II and 12...... 3 30 
% inch, “ce co “ 


13 and 14...... 3 50 
Sheet lLron. 











0. I, se 
CHNo.1 be xg 
CH Flange, “ pis 
Extra Flange, ote 
Solid Fire Box +f  _ peassuebiandateiecesabeneee 


Steel Boiler Plates—1-4 in. and Heavier. 


Mss sossenssuse 
Shell... 
iY a 
Marine Flange. oes ‘a 
PR is iocdentsitndsccwtsccevsctabisissekanstwctscacamioves 4 80 
Above includes plates 90 inches wide. 
| | re RO a 4c Ib extra 
96 to 100 in. wide.... a . 
100 to 104 in. wide... + TC 
TAG GO EN ae, I vavck cacwsceassescncsccrscesesnned special 


American Cast Tool Steel. 













ROUND, SQUARE AND OCTAGON. cts. Ibs 













ROO, TCIM G Cas sceicacsecsctacsassacesinnaaseoress 09 
ct eS aes -.09 

7-16 to % and 236 tO 3 iM.........eceeesrees 10K 
Lt eee <esecssuucesesiee ooo kE 

¥% to 11-16 and 4%.... ... 10% 

¥%to 6in 11% 
% too-32and 6% to 7i ie 
DO Wan cnsestccttacesdesivascces 14 

Fiats. 
cts. Ibs 
2 to 9-16 wide by 2 to % thick.................0..-ceeees ° 
Bessemer and O. H. Steel. 

base price, 3 00 

oe ‘ 3 00 

“e 3 5° 

“ 3 oo 

Ca “e s 25 

Cutter Shoes, tapered and burr. - 3 25 


English Tool Steel. 

















IIE ccccsatncah bincschintevatieteastee enh snssiiaverendesaant 
Hobson’s : 
Burden Boiler Rivets. 
¥%, %, 11-16and X% inches diameter................ 4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 
WO. © RR. RK. WrOUPMt OCA rec cccccccercceccesed $22 00 
No. t wrought scrap......... 20 00 





No. 1 Machine cast sc 14 00 
Iron axles........... aoe 26 
OO OO eae 16 
Wrought turning (free from cast ne 
OE MII srncccccecnsessiccccusarserce atineaeal ID 
Uncut wrought iron boilers........ ue a 
NN I IIIS, « sccsccacsesscesscossnssensack ins 15 


OD EE 
Pipes and flues (Clean). 
NEI ccicasccasciscnaasaoness 
Hoop and band iron......0........sceseeeeee aed 
NE BORE cc caccenccsdccecsseconses ee 
Wrought drillings.. I 
ES eae 


i vsiccnansesackaccencseosvanssanate 
Old steel rails... 
= PE IEG cease ase Gerecescacconsen 
TS eS ae 
No. 1 H. red Brass........ 
Heavy yellow brass 
Light yellow brass...... 
SO Se 
Tea Lead...... 
Heavy Lead 





H.N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NORWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRUN PIPE AND FITTIYGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BeAMS AND CHANNELS. 
STEEL RAILS ASD CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 


Telephone 95. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Buliding, 
CLEVELAND, OHIO 
Lake Shipping Point, Lorain O. 
TaS. PATTERSON, Sales Agent 


DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE - .- 


— AND— 


- © BiG IRoOow 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 





H. P. Hussey. Geo. H. Pomeroy 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcsde, Cleveland, O. 








CLEVELAND, O. | 


Garvin Machine Co, 
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UNIVERSAL MILLING MACHINE, 


| Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


| Laight & Canal Sts, NEW YORX. 


; Don't be Deceived. 
| ll neers The Cyclone Steam Flue 
| Cleaner is the only Cleaner 
made giving steam a spiral 


motion the entire length of the tubes. 


CRESCENT MFG CO., Cleveland, 0, 
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Tsp Iron Trapp Review. 








MACHINERY SUPPLY MARKET. 





Anvils. 
URE ceccn css crisntscrussensnserssorsnscocusesis 8 B o@i10 
WTB ED 000 cccces cnesescoscsccceccovcesesococoocsscososcees ¥ 
Bellows 
| i ae 
Blacksmiths’ { Bullock’s.... dis so&10 
SUE cose ccsncoupeueeber iebeienes seen dis 4 0& 10 
OS ere 10@50 
Belting. 
Boston Belting Co’ 8 > a — _ one 5 
xtra... onsen 
es = = best soeescoscoecosoosoccosesed “ $s 


Hoyt’s Short Lap... 
Cleveland Rubber Co. ‘extra standard dis rate 
Shultz Raw Hide Leather Belting, cingie, 




















LTR: REE CE LP is 35& 
Shultz Raw Hide Leather Belting, double, . 
and Light Double........... puventd eaten vaiieel dis 35&5 
Standard, oak tanmed............sccceesseees dis S300 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 
B. FF. BUUrtevamt’s.....0ccccee coccccccccscccccccsssses dis 20 
Boston Blower Co........ dis 35 
ID vincccucsnstcnsse-Castdereuionsencoveceqpeesvocessooed dis 35 
Borax. 
sebisdinantadenendseedaetentueiiiaiaeecess teornecciientil 8 bok @10% 
Chalk. 
WIGS ..ccrccccccccrescccccccccscsscoccescceces sovees ® gross 50 
White Crayon 
| ee 
ee Dicccccsnacsuadersecssosssensccocecenecoscvceneescos wesesen 
Chucks, 
Cushman’ 8 4 Jaw Independent................. dis 45 
Combination. .............ceceeeererers dis 40 
= Geared Scroll..............+ dis 30 
" 2 Jaw Brass Workers. ........... dis 30 
4 TI sicedocncscrs ck siesensdsesonsece- evveeced 
Wescott’s Scroll Combination............... 
= Independent.............. 
“i Little Grant Drill..... 
Horton’ Qo” Swen 
Independent...............cee0+ 
National Combination cisiontanieivensveees 
Sweetiand —«_— 6 wsececccrrseresessecess 
Skinner C6 =| sbneseete ecceceses weed 
” Ind pument. sdbnactnesestedesuntentecoeuew 
Almond Dril 
Morse OF qatevasaseneve aponenscosecsnsosessonecese coe i 
NEI <9 cvinacsostreetascacsscnsecsenenstoeseosees 
Cutters and Reamers. 
Cleveland.............cscccccoee coccrescccesrecsseees dis 10@15 
Pratt & Whitney.. sees iS IO@IS5 
BStandar#d........ccccccccccrccccosrcccccccccsoveccceved dis 10@15 
Brown & Sharpe, Milling Cutters...........dis 15 
Gear Cutters............0004 dis 15 
Crowbars. 
GROE BOO... cccccccsceccccsccsseccecnesesccccsscsovcocccess eb 5 
Tron, Stee] POimts.......cccccecccrrrceecereeeeeenes Eds 
Drill and Drill Stocks. 
Twist Arills.............ccccccscooree:cosccceessenes dis so&10 
Morse Taper and Straight shank to 
BEE"... occccececnsneccosccccnesenongvocsseneose conscesesd dis so&10 


Morse _— — hastens cache shank oo 













III... cccnustinsctacecostninieonnneenaatl dis 25 
Standard.......... dis 50&10 
Clevelands....c.cccccccce cocccscesosesccceee cosccoced dis 50&10 
Emery. 
No. 4 to No. “te ee, © cz 
Kegs, # B® sec 
kegs 2%c 
kegs ® 4}4c 3 ¢ 
10 cans,10in case é c 6%c sc 
10 cans, lessthan 
Ml Saggunes nesenenuniied 10 ¢ Io ¢ 7%c 
Emery Cloth and Paper. 

Barder, Adamson & CO.......ccsssecsereeees dis 40@46 
BE, BE. BAStO..0cccccccocscesecccccsccescccccesooses dis 40@46 
Emery Wheels. 

Detroit... ..cccccccccccccccccccccccceccrsscccccosecsees dis 55@60 
NOTtOn’S....ccrcccccceeres soccesreeseserscesescser ees dis 55@60 
WINE oo cnsc secesossersescncscnecocsscncoceosecorscncnsed dis 55@60 
TION BtOGlreccoececccescoseccsccccccccccoss coccvsessess is 60 
BEBE Riccccncocssoccceseescncesscenssscssesscesocesesess dis 60 
Vulcanite a dis 15@20 
Celluloid. concen cenmneusesonecsoed dis 10&%33% 
NOrtham pto.......ccccccccsseessecesesereecesererersees dis 55 

BtAl......rccccoccccceccccee ove csccveseccconescceees dis 65@70 
Vitrified is 60 
Vulcanite......cccccrcccccrrccccccerescrssssscsceores dis 10&10 
Nicholson aaa niet aaneteeeemanal dis 60& 10@60& 10& 10 

a aa dis 25 
Kearney & FOot..........s000+ dis 60& 10@60& 10& 10 
Black Diamond................. dis 60& 10@60&10& 10 
ATCBGL......ccccccceccccseees dis 6€0&10@6:&10&t0 
WIRE O NO ..00cccccsccccccossosccovovcceeseocesesceeees is 65@70 
WeEBtETD........recccccccrrrscccccrercesecceesccecseescsesces 18 70 
Btud’S........ccccccccsseees dis 25 
GBrODOt'.0000. covce-cevescscesssescsooces eovoneserscoeseeed dis 30 
Reynolds Bros.’ Hand Cut.........ccceceeeeeeees dis 50 

Hammers, 

BD, B. Weveecscccccccoscosccesoscccesccnceecsesencccsoncesees “ “ 
Atha new lit, Jam. 15, 1887......csrecseeeeeres 


Heavy ham iers and pe under 5 ibs. ~— 
over 5 Ibs 14c, new list. 
Jack Screws, 
Tilimois Bolt Co. 1lst.......cccc-scccccccsscceoccocces dis 70 


Nuts and Washers. 


Size of bolt inches bs 5-16 *% % % és: 
SQUATE.......cceeeeeeeees 3 4% 4 3% 3% 
Hexagon ..........--++ 15% 11% " : 5% 54 5 
Washers ..........-+++. 8 1% 4% 4 
In lots less ol 100 be, ¥ Sp add c.,1 


boxes add ic to list. 
are (wire.) 











List July 14, 1887......sccerecee seers 
btandard i "Nails, ¥ B keg 
° $2.30 
Less than car lots$2.40 
Oilers. 
iets WR Ne acon casa aananhambecssachansael dis 60 
Brass AN COpPer .....ccccccsccccccrccescrees covers dis 50 
Malleable ~~ ya 8), No. 1, $3.60; Ne. 2, $4.00; 
NO. 3, $4.40 BP OZ.......cceeceeeereeees dis 72@10&10 
a Steam. 
BROEOG TARGE EE GO. cnc ccccccnsscsccsccsscce coccccscod dis 60 
American Pac om Hemp cies suanbens sees ¥ Bengt: 
rn emer = =—S Co. senccnecsenascesenns 8 hig 
Italian Packing SS cadnocecencooncnee 8 biz@14 
Plumbago PistOn.........cscceccssseereseceeeeeeeees ¥¢ ts) 
SE PRES soso DSO 
Square Flax “ .....ceee eocccesercceee ...B B60 
Sheet Rubber. e me) +} 
Recelsior Rubber 5] 








Picks. 
RatisenEa, BOOS Diisccecsesiscevesecesccesneed 12 dis 60 
™ to 7 Bs. $13 dis 60 
Pulleys. 
Iron Pulleys, Walker Lst.......... wareebecesind dis 45 
en eg hg i RE REae dis 55 
Split Wood ulieys neposeconeseccsccecssacssoosesced dis 55 
Rivets. 


Iron, Thousand, list November 17, dis 
shaeewoieskunabebhinints sladbibibecesiinceunqueesdiveceveini’ 8 50 

Iron, Ordinary, Cooper’s Block and Carriage 
list “neste - 

Copper.... mn 





‘Repe. 




















Manilla, % inch and oveT...........ccc0s0ee0 8 Dis 
Sisal, 4 inch and OVE ...........ccsccceereseees 8 Diz 
Sand Paper. 
BR les GE nia ccacdesinstonsbenensses wocneesed dis 40@40&10 
ee | re sonnel dis 40@40&10 
New England Flint............00 ececeed dis o& 10 
Barton’s Garnet...... is 20 
Saws. 

INO IE iniwianicaiiatiiscsicanevsascanas 

i cascccsevscescecsscsvene wusee ‘envsenenteta dis 20 

Scroll 

Hack Saw Stubs............ 
$0. BUFO Re cccsee eetenieie eb eenaetess ‘csucade dis 2c 
“ oe Star. 
Saw Swages Disston’s... 
BURN’ CHMISS Bi WG ic.cccsccccccccsoccceccosecsed dis 50 

sia Mill, Mulay _— Drag sortie dis 40&10 

bid Wood Saws.. dis 40&10 

a Silver Steei_ “Diamond 

Cross-cut Saws.............. dis 7oc per ft 

7 Dexter Cross-cuts axasbugeane’ dis . 

- OT SS arr dis 30c  “‘ 

sie Tuttle Tooth Cross-cuts..dis asc ‘“‘ 

“ _ One-man Cross-cuts......... dis32c “ 
No.1 Handles sadeiidiinteanesntentasseaed dis 23c per pair 
No. 6 dis 16c ‘ 
Excelsior Saw Tools pideantawsstasavesy eek $6 per doz 
Perfection ee 
Detroit Saw Works, Circular...cccccccceccsees dis 50 





“ “ “a 





Machine, flat head, iron 
Machine, round head, iron 


















Bench and hand— 
RE Ci iaisssnsisecontasnnbsnanonneieal dis 750758 
Coach, patent gimlet point............ ary 
Shovels and Spades. 
Ames’ list November 1, 1885.......sss0+sseseeees dis 20 
EEE ER dis 5.25 
Hussey & Binns, railroad..........cccecseees dis 8.00 
Taps. 

Cards, Hand and Nut to 2 te. eocnevedsed dis 50 
Carpenters’ ssreeeeee iS 50 
Morse 04 ™ dis 50 
Pratt & Whitney “ “ new list dis 10 
PEGCHIMS GETOW TRIB oo sccccccccccsaccesevcccseseesss di 


Pipe be ay to 2%in 
Stay Bolt Tape..a..ccccccccccrerscccesece we 
SI NE aise cstinweensencccscecceccesancescssess i 
Pulley Taps............ 
Twine. BC. 


No. 12, Flax Twine, XY and 4m Balls... 





No. 18 
No . 36 “e “ di ae 


3-Ply “ "1 B: 
3-Ply ‘“ 1% b Ba 
Cotton Wrapping, 5 Ms Balis ON sna senda cence 


0” ee 
ERIOTE Be ncscnceccesccncssccvessorencosseyseose 
J ty. wy ae 

Miller’s Falls 
Merrill’s........... 
RR ERE EP NE. di 


Wire. 


New List, Jan. 18, 1884 

TRESS BIG COOE veces ceseesscoscccnsnsncsccstand dis as 

Bright and annealed, Nos. 0@18...dis 70&1 
Nos. 19@26..dis 75@7: ¢ 








si Nos. at fist. dis 75&10& § 
cael Nos. o to 18, market list..dis 70G708 5 
alvanized Nos.oto18 “ “vcs dis 65& 
Tinned market Nos. 0 to 18...........64 seseee — ore 
RE BIE scnnescnnscoretasecenncaescsncconsesnscessenncseesl 
Tinned Broom Wire............ss0++ dis jalts@7o& 0 
Annealed Fence, Nos. 8 and 9.......... cesses _ 7s 
Annealed Grape, Nos. 10 to A ssedeaneeeaiaanecdl 
Stub’s Steel Wire regular............ $6.c0o@ dis z 
Wrenches, 
Coe’s genuine, cash in ten days............... dis 50 
ee Oe ee ae dis 70&10 
BOTT O TERT sac cnsesencecee ccoccconccoedesscnnsesd dis 75&10 
Mecha nics’.........cc.ccscrorsssrecessccesced dis 55&10,& 3 
Bemis & Call’s Combination .............c000+ dis 8 35 
Donohue’s Engineers..........seeeeeeeees dis 20& 10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged Messacecsl dis 10 
William’s sreseeeresGiS IO 
Alligator a oe dis 40 
. s J 
Williams, White 
&Cco., 


Moline, Illinois 
MANUFACTURERS OF 


DROP PRESSES. 


The Forging and Bend 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Soring Hammer. 








Improved Screw Cutting 


FOOT AND POWER moll 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 





164 West Second St., CINCINNATI. 0. 





Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
© he OS ne Hoisting Machinery, Geared 
- ] or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 
‘Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves. 


@@Send for Catalogue D. 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 





THE THOS.D.WEST FOUNDRY, ore) 


L 


CLEVELAND,O. 


OE oe ee ee A es 
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IRON .CASTINGS. 


DAILY MELTING CAPACITY 7S TONS-SPECIAL 
FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 








Improved Wood-Working Machinery. 


A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 
ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outtits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 


Mention this paper. 


FRANK & CO,, 176 Terrace Street, BUFFALO, N. Y. 








" 

_ 

i 

{ 

) 

? 

= 

x 

Bi if 

2 
Lubricator for 
Traction, Portable 


and all other smal! 
engines, pumps, &c. 
Single Connection. 





IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured umder strong patents, the va- 
lidity of which is acknowledged. | 

For Illustrated Pamphlet and Price List fully | 
describing above, address 


UNIQUE LUBRICATOR CoO., 


Mansfield, Ohio. 
Active Agents Wanted. Special inducements | 
offered Dealers and Jobbers. | 








Lubricator for Station- 
ary Engines. 
Double Cnonection. 





BONNELLS 


NUBIAN 


[POn 


Fnd 


aime! 


Bonnell’s Nubian 


IRON - ENAMELS. 


The most complete line of Blacks for iron ever offered 
the trade. Put up in all sizes, from %-pint can, with 
brush for home use, to 50- gallon barrels. Of all grades, 
from the cheapest ‘dipping black to the finest bicycle 
enamel made. 


nuBiA® 








THE NUBIAN IRON ENAMEL CO., 


Sangamon and Jackson Sts., Chicago. 
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"Tera IRON TRapp ReEvIEW. 








Represented by 





OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THE AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT BARKER MFG. CO., General Agents for United States, Springfield, New York and Boston. 
W. S. COLLINS, 171 Broapway (suite 24), New York. 
ALDEN SPEARE’S SON & CO., 3 CENTRAL WHarF, BosTON, MASS. 
KALAMAZOO SPRING & AXLE CO., Katamazoo, Micu. 
WM. PICKETT, SON & CO., 170 Lake 8T. Cuicaco, Itt. 





CHILION JONES, Gananogue, ONTARIO. 
G. M. SMITH, Los Ancetes, CAL. 
Cc. S. BARROWS, 6 WADE BLDG. CLEVELAND, O. 
8FSEND FOR CATALOCUES. 





HARDWARE MARKET. 


Augers and Bits. 
ommon augers and pits 
NEL’ S. coccrcrncccscscsescacccossccseseecece 

Cook’s Douglass Mfg. Co 





Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18 

RISING, NO 0s catvencesuheccdwensnctusasendevansd dis @35&5 
Hollow Augers, I[ves’........ccccccessseeeeeeees is 25&10 
Hollow Augers, Bonney’s Adjust. ® 

Tg Tis a cexsavns senivevncnxs cveesexecanearerasteds dis 40&10 


Hollow Augers, Stearns’ Adjust. ® 








MEE cerionsdsideiasciess dis 20&10 
Gimlet bits, common.......... per gross $27 @32 25 
Standard Bit Stock Drills..............0 o&5 
SHI AWHSTS...sescrrcesescsosveseed dis pees a pee 

Axes. 
Makers’ and Special Brands— 
FECWE CIE ET cs cacessnceccracscscsterenees Pdox. $6 25@6 75 
CERT rn carkcsnccttenceescasccrteenese ‘senies doz. $5 75@6 oo 
Full polished...... $8 25 
Bolts. 
Cast iron barrel bolts...............+.. sacrveuebeied dis 70 
Cast iron shutter bolts, etc... i 
Cast iron chain DOIts........ ..cccccee sseveeees 
Ives’ patent door bolt......... ..... 


Wrought iron barrel bolts... 
Wrought iron square bolts... 























Wrought shutter bolts......... ......seeees i 
Carriage, common, new list...... A is 70&12% 
Tire, COMMON, MEW VA......ccccccccocsscoscosesers dis 70 
Carriage and tire, Philadelphia pat- 
Ee ee dis 75&10 
Stove bolts.. ae dis 62% 
PE i vin ccssecaseaseccstexcacvauseunees dis 
PRP csrscncnsncenescecenscsecs dis 7581 
PRUE scxsiccctovsonssuavses Gassiocen’ eccccenccseed dis 75&1 
Buckets, Elevator. 
sscauouesspuebanenbpnspe nesenghadaibeeantecsavennaseaie dis 50&10 
Butts. 
Wrought brass dis 75&10 
Cast brass, loose. joint ccasgeuemnenaenesite eoovee Gi8 336 
Cast Iron— 
Fast joint, narrow....... gassaneal dis so&10&5@60&5 
Fast joint, broad..........scsseeed dis a. 
Loose joint.... 
LOOSE JOINE, JAP........ccececeeerscseercsscesrersncees . > 
Loose joint, jap. with acorns...............0+ dis 70 
Loose pin, acorns.. dis 70 
Loose pin, japanned acorns...........0000.--+« dis 70 
Loose pin, acorns, jap. plated tips............. dis 70 


Wrought steel— 

Wrought, fast joint, narrow 
Wrought, fast joint, broad......... 
Wrought, loose joint, broad.. 
Table Butts, back flaps, WEE: nasene 

Regular inside blind...........0...-. 

Light inside_blind..............000+.. 

ERR EIIN. Cia cisanenstncnpaxeenanbanshesase Ee 
Light 100S€ Piti.........cccccccsecccccscccccscccesscccoes i 





Trace, 644-10-2........ ® pair 1.0; 

Trace, 6%-10-3........ ® pair — 50& 10@50& 10&5 
TYACE, J-1O-Beccccccesee pair 1.11 

German Halter Chain, list June, 1887...dis 50&10 





German Coil, list of June, 1887..dis 50&10&5 

Galvanized Pump Chain $B DB: 6 

Jack CERI, TO .ocece secsscccesce a 5 

Tack Chain, MAG, cassis ncastsenanannnnes dis 70@70&5 
Chisels. 

Socket Framing and Firmer... dis 7 


Socket Framing and Firmer, ‘Buck Bros.dis = 
Socket Firmer and Framing, L. & 














Fe as chiscacerbactsnssacieae sbacaieal dis 3085 
TRE POI, ws sancasusnncaroaenssncaunananeel 8 40&10 
TMG ccicenasenakaascdnansonave 
Excelsior Pocket 
Nailand Spike 
DOUG CE, TOW TAGE occcccesesccccsescnsesececessnvesd dis 
TOO" .cccon covceansouacervenss $8 gross $12, dis caikeaiee 

Hangers. 
Barn door, old patterns........... dis 10&10@70 
CHa, (Abi TICCIOM) cccccceccess econ cncnene dis 70 
ON RO RE: dis 40&10@40& 10&5 
OTR MOON. «cc sissapunienascass anasebeanaconkeeamareathal dis 40 
MSRM ss ccatschuscuecvantibaasaanian, oh ahaaeKe dis 50& 10@60 
Terry’s Patent......... 5 in., $12; 4in., $10, dis 50&5 
PRT cc ccsisseciesenesstassvsnensavaebuasonncncenstl dis 40&10 | 
BSR Wicacs sc coctnacsuamlanaaancahasacabacaans dis 30@30&10 | 
~o _— 
No. 10 8 

Ausable, #P.. 33 pA 25 s 2. dis 25& 10@25&10&10 
Putnam, $b. ~ aa eee dis 15 
BOMOUIE.ccccatsisestisace'cesnnncnssenas dis pt eo ma oe te 


Horse Shoes. 
Burden, at factory 








Knobs. 
Carriage, ,Japenned...... 


DOOR, POE Ca iickscicdosccaternsahsadscesad dis 70o&10&5 





.-'® gross 80c dis 60&10 | 


“B keg $5 00 | 


Hemacite door nobs, new list.....dis 4o&10@s50 
DOOR SNGIE  ockccassins sccendahes sdakoovasstl dis 65c@68c | 
Door Por. japanned dis 75c@78c 
COOP FE, SACU Mia sisnasncaensomssarsenaasevasel $2 00@2 25 | 
DOCG FSR SRI scnsnncccssnennanrtocssoaancinad $2 00@2 25 


Locks, Bolts, Ete. 
P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
Recutcheons and keys 





Padlocks and padlock keys... 66 

Bell pulls, mineral, porcelain ‘and jet... dis 60 
Bell pulls, genuine bronze.................. dis 60&ro 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze.......ccccccccccccees dis 60&10 
Butts’ bronze plated......ccssssscsesseeereees dis 60&10 
Store door locks and latches............... dis 60&10 
ES GOT OI sae cis ise sscecsecsossveunsiccs dis 60&10 


Shutter hinges&flaps, genuine bronze.dis 60& 10 


Shutter hinges, bronze plated...............04. is 70 
Flush bolts, genuine bronze................00+. dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze...............0... dis 60 
Sash lifts, genuine bronze..................cs008« dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...............0000. dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... = 60& 10 
PERT HE SENG BON sake cases Ssescnynccndnccteaacecess dis 33% 


Bishop’s Buckeye Sash Locks...... ® gross $4.80 
Plumbs and Levels, 


GERIINE TOE Ss csiccesosisccseces dis 70&10@70&10& 10 

POGOe SRVBIR. <csssrcisccccascnss dis 70&10@70&10&10 

DAViS’ IMCLINOMETETS........0c0ccesccccsecoesed dis 10&10 
Pumps. 

Cistern, best makers..................... dis 508&10@oo 


Pitcher ‘spout, best makers dis 60& 1o@60&10& 10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 

Bishop’s I. X. L $B doz $6 co 


Bishop's © Ky....00.sccosscosccccceccsecscesessses % doz $5 25 
Bishop’s Pioneer......... 2 pe $3 75 




















Bishop’s American # doz $2 75 
Cast steel... dis 65&5 
TOR: sc eksscssssnnessensasssccsascesae cecal dis 70@70&5 
Razora. 
ee eS an ne dis 20 
Wostenholme & Butcher............. $10@£...dis 10 
RS dis $9 50 net 
Scales. 
weheh, Seamer, >. me. doz $21 00 
atc Bs Rs UE sucess cccesonsants ox 
Chatilion’s Sooes , => > 
Family Turnbulls dis 10 
Scale Beams, List of. January G00 
12, 1882 dis 50& 10o@s50& 10&4 
Screw Dr vers. 
Stanley R. & L. Co.’s Varnished 
UID vasscvaceses ssouosnsiecesstscninnonencsiesl dis 65&10 
Stanley R. & L. Co.’s Black Handles.dis 60&10 
Sets interchangeables............... 8 doz $18 dis 25 
Steel and i 7 
BE I BO wciseccaseunecksonnteseccens 
Nickel plated pause auesasapxasansdecameed bais 75&10@80 
Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter........... dis 30&10 


Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 


dis 70&5 
Steel carpet tacks all kinds.................. dis 70&5 
Swedes iron carpet tacks, all kinds.....dis 70&5 
SWOMED 17008 CACES...00.0.sccccccesesncccvescons seoee dis 70&5 
Swedes iron Upholsterers’ tacks.......... dis 70&5 
Tinned Swedes iron tacks................... dis 70&5 
Tinned Swedes iron Upholsterers’ 
INL stk: tnnssapucanaeoasiaaiabbeesthdaenabeooaxesstcd dis 70&10 
American iron cut tackS..............0000 dis 67%&5 
IIE EI cs chaccasasnsetennacaencsdienantvaceae sabes dis 50 


Copper Saeeng aad truek neta plana dis 50&00 
Cigar box nails.. sesseeeeees GS 45810 
Finishing RRR CNR IRN yx 

Hungarian nails and miners’ tacks.dis ‘oa&es 
Gimp, and lace tacks 





MN CR an 
CE I os cccotnescsinanccseacess 

Common and 
Tinned cap 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE. Secretary and Treasurer. 





GEO. P. BURWELL, Gen’i Agt., 208 Superior | 


St., Cleveland, O 


Cc. A. BURWELL, Chief Inspector, 208 Superior | 


St., Cleveland, O 


| A. D. BAITH, Special Agt., 208 Superior St., 


Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. HE. WOLCOTT, Special Agt., Akren, O. 





8 ti Wy) 
wi oe ' 
a “8. 
a aud a 
° bsg ——_BECA USE—— 
be see 
7) oe DESICN is approved by all practical men. 
4 Ret STRENCTH is ample where principal strains are. 
a °35 DRIP CUPS are lifted free with ut spilling any oil. 
< 4“. ADJUSTING SCREWS =*re made a good fit. 
33° BOXES are easy to fit up and will not throw oil. 
be 3 BOLT SLOTS are long enough for good adjustment. 
e~ SIZES are marked on every casting. 
< —_——- 








Special Prices tothe trade. TRY THEM AND SEE. 


SAMUEL TATUM & CO., 260 Water Street, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 


a @& TLaurmt. 


OUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 








Send for Circular and Price 
List. 


13 Champlain Street, 


‘CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry = 
CARS. 


THE BARRETT-LAUGHLIN = 


CAR BOX 
Patented Dec. 6, 1887. 

















A@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 








MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors ; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., 


a . — Hulet, Holmes & Co. 
Eclipse Folding Clothes Bars, 


CELEBRATED 
The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes~eed for beauty of finish cannot be excelled. Write pe circu- 
D lar and price list. HULET, HOLMES & © 
tA Onto. 


ETC. 
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‘Team IRON Rapp Review. 
























Classified List of af Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (]) irregularly. 




























Blowers— 


land.. 


Beltings— 


Belt Holders— 


*Michigan Bath Tub Co.. Homer, Mich.... 


Buffalo Forge Co., Buffalo, N. Y.............+ 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland .. 
Colwell & Collins, Norway Bolt Co., Cleve- 


*Seaton “Mfg. Co. “Cleveland... enemas 
Brick and Tile Machines— 
D. J. C. Arnold, New London, O............... 


Akron Belting Co., AKrom, O.....cssceseeeree ; 


*w. R. Santley & Co., Wellington, O........ 
Boilers and Boiler Attachments— 


.C. McNeil & Co., AKron, O........ccccceeeeeeee 

nterprise Boiler Co., Youngstown, Oveveee 
Unique Lubricator Co., Mansfield, O........ 
Columbia Injector Co., Cleveland... 
Penberthy Injector Co., Detroit, Mich...... 
Detroit Lubricator Co., Detroit, Mich...... 




































































PAGE. 
Animal Pokes— 
A. W. Bishop, Berea, O............ccseeesereeceneees 12 
Bath Tubs - 


| 


10 


10 


Wm. B. Pollock & Co., Youngstown, Dice 28 
Alliance Steam Boiler Works, Alliance,O 16 
Bolt Cutters— 
H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 
Cuyahoga Manufacturing Co., Cleveland. 12. 
Bicycles— 
Losier Gc Yost, Toledo, O.....ccccccorcccoscccveccee 16 
Car Axles— 
B. Barrett’s Sons & Co., Wooster, O.......... 15 
Chaplets— 
Forest City Machine Works, Cleveland... 11 
Charging Barrows— 
G. C. McNeil, Akron, O...........ccccccerereseeceeee 13 
Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
a eee 13 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O..........-..++. 18 
Harmar Foundry & Machine Co., Har- 
MAT, O.....cccereerseeeeee sevecvccccccccoecsescoscoceescccecs 18 
Car Wheels— 
Bowler & Co., Cleveland.......... +. peas uasueuan 10 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O.......ceseeees 15 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass....... 19 
Die Makers. 
Avery Stamping Co., Cleveland............ Se. 
Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 12 
*Lodge, & Davis Machine "Tool Co., Cin- 
IIE cscs ah cokitisoncsketesiacedstnhansdosees ~ 
W.F. & John Barnes’ Co., Rockford, Ills.. 12 
Drop Presses— 
Williams, White & Co., Moline, I1l............ 14 
Engineers and Contractors— 
E. H. Jones & Co., Cleveland.........ccseeeeee 18 
Elevators— 
L. S. Graves & Co., Rochester, N. Y.......... 11 
Explosives— 
Hercules Powder Co., Cleveland................. 19 
Electrical Manufactures— 
{Cleveland Electrical Mfg. Co., Cleveland — 
Brush Electric Co., Cleveland.............scesse 12 
Elevator Buckets. 
Avery Stamping Co., Cleveland........... 10 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland......................00. 18 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
GPRICATO, FAL...cccccee.coessccsscccsccccccoocccccssccessene 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
BR eR A i RS Es EI 20 
Murray & Heiss, Cleveland..............:.0esseee 17 
Union Electrotype Foundry, Cleveland.... 11 
Engines (Steam) 
Kilby ens®eestag Co., Cleveland........... 20 
BE. H. Jones & Co., Cleveland................0008 18 
*Chandler & Taylor Co., Indianapolis, Ind, — 
The Westinghouse Machine €o.. Pitts- : 
DULHM, PB 10. ccccccccccvcsescsccccssccecssescosseseoccsese 18 
Geo. Worthington Co., Cleveland.............. 18 
Cleveland & Hardwick, a ee 18 
Jas. Leffel & Co., Springfield, ”. ERROR EES 18 
Wm Tod & Co., Youngstown, O.. on 
Skinner Engine RR il cssncecnstcnsacscss 18 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, i riiasissakasectensdenneednaginces 18 
Van Duzen Gas Engine Co., Cincinnati, 
pe cccecccocccccsonesccccscccecncceeccoccoescotcesooes ooo cceces 18 
Engines (Hoisting)— 
John FP. Byers, Ravenna, O................cccccrees 8 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 13 
*Curtis Regulator Co., Boston, Mass......... _ 
Standard Regulator Co., Buffalo, N. Y...... 19 
Ejectors— 
Tames Jenks, Detroit, Mich....................... 12 
Fans— 
Akron Heating & Ventilating Co., Ak- 
ESTEE A ERS 1 Se Rae ey ene 9 
Flue Cleaners— 
Crescent Manufacturing Co,, Cleveland 16 
For Sale— 
Foundries, Furnaces, Machinery, etc........ 16 





Files, Makers ofr— 
Reynolds Bros., Columbus, O.. 
A. & H. Gough, "Cleveland........-cssccccccocesess 
Forges— 
Buffalo Forge Co., Buffalo, N. YV..........+++5 
Cleveland City Forge & Iron Co., Cleveland = 
Foundries— 
Bowler & Co., Cleveland.............cssss000. om * 
Taylor & Boggis Found 
Curry & Co., Meadville. 
Thos. D. West. Foundry Co. Cleveland... 14 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 






ON, Siiiiadovi vbavicestenisderttbiteccviene 20 
Laidlaw & Dunn Co., Cincinnati, O. « 19 
Armstrong Bros., S rin field, Rpsisecsaie 12 
E. H. Jones & Co., Cleveland... ceseeseenie 18 
Cox & Morrison, Wheeling, W.Va cncncsceses 12 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich.............cecse0. 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Galvanizers. 

Avery Stamping Co., Cleveland................. 10 
Gas and Gasoline Stoves— 

Schneider & Trenkamp Co., Cleveland..... II 
Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 15 
Hardware— 


W. Bingham Hardware Co., Cleveland. 16 & : 

Geo. Worthington Co., Cleveland... pecvececcesees 

Bronson Supply Co., Cleveland... ceexahes > 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 17 
[ron and Steel Rooting— 

Sykes Iron Roofing Co., Niles, O............... 19 

Caeeeags Iron Roofing Co., Cambridge, 


Hee Renee ceeeee eee eeeseerenaseseesereesenereseneeeeeseees 


gar icon Roofing Co., a 





ndard Iron Co. Bridgeport, O Sésvossieeenese 
Soamaned Manufacturing Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, Winaieets 19 
*Merchant & Co., Philadelphia lieve 16 
Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.........0...00+ 13 


Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 13 
Tuttle, Oglebay & Co., Cleveland a 
J. H. Outhwaite & Co., Cleveland... 





Condit-Fuller Co., Cleveland, ) eee ve 13 
Pickands, Mather & Co., Cleveland....16 & 13 


Hussey & Pomeroy, Cleveland....css. secseeses 13 
H. N. Hill & Co., Cleveland... ° 
E.C. Pope, Cleveland......... 

Liluminating Apparatus— 


Keegan & Halpin, New York............... aa 
Wheelock & Crichton, Chicago, II1............ 10 


Lath Mills— 

Be, BB OEE, CNR, The TF icsccsccccitccssesccescanee 27 
Lumber— 

Martin & Barris, Cleveland.............cccccsseess 16 
Lathes— 

Sebastian, May & Co., Cincinnati, O 








mu. I. Shepard, Cincinnati, iicsiuansiesai 
*Lodge, & Davis Machine Tool Co., Cin- 
SINIIIE TU sincadndazdyyadearhenhnasbasecbstsecorscores 20 
Lifting Jacks— 
F. M. De Weese, Chillicothe, O.............0 17 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 20 


Manufacturing Sites— 


Chas. G. Eddy, Roanoke, Va..................00 8 
*Muncie Natural Gas Land Improvement 
ES) ell -- 


Mining Machinery— 
Webster, Camp & Lane Machine Co., 
pS RR TR eeeoneees 14 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


ESE RIS ei ea 16 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 16& 20 

Garvin Machine Co., New York..............06 13 


Office Furniture— 
Burgess & Fish, Cleveland...............cssceeses 17 
Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 15 
Patents— 
Osborne & Co., Cleveland...........cccccsssscssscess 8 





*Thos. R. Simpson, Washington, D.C 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland................csce0 II 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 17 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland.............0 
Laidlaw & Dunn Co., Cincinnati, 





re ae ee tre ae er r 

Van Duzen & Tift, Cincinnati, O............... 17 
Pipe Coverings— 

A. Wyckoff & Son, Elmira, N. Y.............. 12 
Planers— 

Parkin & Bosworth, Cleveland.......,.......... 20 


Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... 16 


Punching and Shearing Machine— 





Williams, White & Co., Moline, IIl........... 14 
Pulleys— 

Geo. Worthington Co., Cleveland ............. 18 

S.C. Tatum & Co., Cincinnati, O............... 15 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Paint— 

Iron Clad Paint Co., Cleveland............css00 12 

Nubian Iron Enamel Co., Chicago............ 14 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 

IIIT: «ai 6sad sadbaeacndeabsaaniaakacd esac 9 


holled Steel— 


Wilmot & Hobbs Mfg. Co., Bridgeport, 
COMM srorcccccccerercccsecvoes seeeeeeceneressccceeneees coceses 20 








Railroads— 
Time Tables, Etc............0.0 eusseseceooons covcecces IF 
Railway Supplies— 


__ HERR eee eee Ne 19 


Forest City Machine Works, Cleveland..... 11 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... — 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 

surance Co., Hartford, Connr........cccsseeees 15 

Type Founders— 

Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland......... — 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 14 

Peter Gerlach & Co., Cleveland................. 17 
Shapers— 

*Lodge & — —— Messrs sling Dresessl 

cinnati, O... adeass 

Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 

Standard Iron Co., Bridgeport, O..........00« - 19 


Steel Castings— 
Ghooter Steel Casting Co., vEReeEnS, 


Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 10 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 10 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland........ wasenneies 20 
Turnbuckles— 

a pe City Forge & Iron Co., Cleve- 


Tackle Blocks— 

Fulton Iron & Engine Works, Detroit, 

MMe rater hehe Vataevives bse docchick leacsncioveoscee ‘chkes 20 

Water Columns— 

Reliance Gauge Co., Cleveland.................. II 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 12 
Wire Goods— 

CF, POWE! & Co., Toledo, O.,..<0..ccccscocesseeses — 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... Io 
Window Ventilators— 

Theodore Bury, Cleveland .............c0000..0008 8 
Wood-Working Machinery— 

Me. Gi DES Clie. BE, Wek ones sknccesssceseinscsese 

Pramkz @& Co, BuGialo, Bi. Wiscsiess.<ccoscsccccsosce I 


Standard Mfg. Co., Mt. Carmel , Il 
Indiana Machine Work, Ft. Wayne, Ind 











For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 








For Sale. 


A First-Class Small Machine Shop, 


Employing 6 men the year around, good 
business, on new work. Within less than two 
hours’ ride of Cleveland. On leased ground. 
Will be sold at a bargain. Satisfactory rea- 
sons given. Address J. E. R., care Trade 
Review. 


Fort Smith, Arkansas, 


wants manufacturing concerns in the lines 
which require cheap fuel, hard and so t wocd, 
cotton, etc. We have good railroad facilities 
and a home market for a large amount of 
manufactured products. Will aid manufac:- 
urers to a reasonable extent. 
For further par'iculars address 
CHAMBER OF COMMERCE, 
FORT SMITH, ARK. 








| At East Chattanoo- 


| ga, adjoining CHAT- 
| TANOOGA, TENN 
the Hub of the South 


| and centre of coal and 
| 


| iron industry. 
Wanted | Population in 1880, 

} 13,000; 1885, 25,000; 

| 1889, §5,000. Cheap 


— —— iron, coal, wood, and 
labor. Low taxes. River front. Nine rail- 
roads, more building, giving cheap railroad, 
and water transportation in all directions. 
Climate, water supply, and drainage unsur- 
passed. Free sites and other indu:ements to 
manufacturers. 

For full particulars, address 


EAST CHATTANOOGA LAND CO., 


Jhattanooga Tenn., 
or lL. B. RUSSELL, Sec’ : 
96 ‘Summer St., Boston, Mass. 


JANA MACHINE WORKS 


SS Fort WAYNE 
INDIANA 
BUILDERS OF 
























+- WRITE FOR DESCRIPTIVE CIRCULARS 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


rJF\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage," Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Carriage Bolts. 
= COLWELL & COLLINS NORWAY 
OLT CO., manufacturers of Philadelphia 
Givrtene and Tire Bolts. 











Coal, Iron and Ore. 


DICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 




















Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE, 
W Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


CM iacturers 0 ROLLING MILL CO., manu- 
r 








facturers of Steel and Iron Wire and Steel 
e. 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


= & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Stee] Stamps and Stencils. 


ee oe J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


Mo J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly execut 
\ N EBSTER, CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 



































Alliance, 9, 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


Oe 2! & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 


| hg {RPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oil 
and Water Tanks. 











MERCMANT’S 


GUARANTEED 


















Roofing 
Plates. 


hs he { not only give the purchaser the 
best Roofing Plates, but we pro- 
ct him: 

“¥ IhsT—By guaranteeing every box. 

SECOND—By stamping each sheet 
with the brand and thickness. 

THIRD —By excluding wasters or de- 
fective sheets. 

FOURTH—By branding the net 
weight of the 112 sheets on each box, to 
satisfy the customer (in this age of light- 
weight plates) that he is obtaining FULL 
WEIGHT. 

For the benefit of those wanting the 
very best Roofing Plates, we assert, and 
are prepared to prove, that there are no 
other brands of roofing tin otfered in the 
market to-day, by any firm, under the 
four different guarantees given above by 
this house, and we challenge a public 
contradiction of this statement. 


| OUR BOOK ON TIN ROOF WILL 


SZ 





BE FURNISHED FREE 
ON APPLICATION. 


MERCHANT & CO., 


Philadelphia, New York, Chicago, London. 



























T “BICYCLESS \y”’ 
HEBest 24 IN. SAFETY Ever Mabe 
ADJUSTABLE IN EVERY BEARING 


AGENTS WANTED 


CATALOGUE DESCRIBING OUR FULL LINE 
OF WHEELS SENT ON APPLICATION. 


LOZIERGYOSTBICYCLE 1g. © 


TOLEDO, Onio. « 
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4. B. BROWN 
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STLYE, 
& CO. 
EAST HAMPTON, CTF. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





oe a 
9 

Serta 

se Guth 

G (lopedias 

© THE /MANUFACTURES AND PRODUCTS 

© OF THE UNITED STATES, , 

$ GGuktry “ingeredand Uesnied and 


@ under each article the names and addresses 


# of” 

e THE BEST MANUFACTURERS. 

© Qmplete in One Royal Octavo Vol. of over 1000pp. 
Frice inCloth,$5. in Leather.$7. 


@ 

e INDISPENSABLE 

@ to Buyers of Articles inall lines and 
ra Invaluable as a Statistical work. 
e 
a 


- Orders received at office of this Paper - 
eeeaeoauae eeeeeee009 








BURGESS & FISH, 


.. Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FRANKLIN 


‘Le 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





VAN DUZEN’S 


STEAMJETPUMP 


tor Water Supply Tanks. 

for Fire Pump on Yard or Switch Engines. 
For Round House General Work. 

tor Draining Ponds, Pits, Coffer Dams, etc. 
10 Sizes. $7 to $75. Thousands in use. 
Write for Descriptive Pump Circular, 


VAN DUZEN & TIFT, CINCINNATI, O. 





FORTHE BEST AND 
joWEST PRICE 


GANG 


D.S. ABBOTT, OLEAN.NY 


Please mention this paper. 


20 BOL 


ADDRESS 








TRAVELERS’ RECISTER. 


Standard Time. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 

DICE... cocscrccccceres covccesccccccees 7oam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lI1o05pm 
Akron & Orrville Accom...... g40am 325pm 

Th-8p.m.train runs daily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Rallway. 
Depot, South Water Street and Viaduct. 

Arrive. Depart. 
N. Y. & Pitts. Express....... ts 38am *825am 
Fast N. Y. & Pitts. Express*io 55am *300pm 
Mahoning Accommo......... te 40 am 
Pittsburgh Express............ 
Youngstown Local............. 








Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 430pm 
An ae Express............ fi20pm Iriopm 
New York Express............. ek Geers 


P 
*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. m., 3:00 

> M., 4:40 p. m., *5:45 p. m., 6:20 p. Mm. 10:35 p. 


Newburgh—6:15 &. m., 6:50 a. M., II:10 a. m., 1.30 
Pp. M., 3:00 p. m., 4:40 p. m1., “5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m, 

Bedford—6:oo a. m., *8:10 a.m., 10:30 €.M., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 

Newburgh—6:oo a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m 


Trains marked * run daily. 


Valley Railway. 


FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arvive. 
Valley Junction Mail......... “74-am *“%zspm 
Marietta Express............... tilisam f225pm 


Valley Junction Express... “415 pm *io254 m 
‘eve. and Canton Express *“7o pm {f820am 
*Daily. tDaily, except Sunday. 
WM. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 
as tollows: 
= Depart. Arrive. 
Wheeling Express............... 645am 655pm 
Jhrichsville Express............ 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
For Pittsburgh, Balti-) 8 ooam| d525am 
more, Washington, Phil Ios5pm| 1250pm 
adelphia and New York.) di1 opm) 635pm 
8 coam) I250pm 
Wheeling and Bellaire.» 1o5pm| 635pm 
PEE. 30) TMB ix. ocsmaeseesss 
325pm| 940am 


Alliance Accom. ........... | 
5oopm! 825am 


Ravenna Accom............. 





d Daily. *Except Saturday. Other trains 
except Sunday. 





——THE-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, 
Pres. and Gen. Mgr. 


W. K. RICHARDS, 
G6.?.aT. *. 





For Sale. 


—_-ONE—— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 











FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 
13 mes sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 


22 wMILEs SHORTER AND QuicKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 
ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL. W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


AY & 
, RR: AY FETS 
*204-SUPERIOR:ST oO 


<EVELANY” 

















JUSTICE’S 


“Reliance” Hydraulic 





10, 15, 20 and 30 Ton Capacity. 


Broad Base and Ground Lift. Lowered by 
thumb screw. Best in the market aud 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILAD’ I PUTA, PA, 























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘* For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
E. HOLBROOK, A. E. CLARK, 
Gen’! Supt., G.P.& 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








ca 











Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBInson, Receiver, Jno. J. ARCHER, 
Columbus, O. Gen’! Pass. Agt 


THE MOSHER 
a! Lifting Jack, 


— IN—— 


NINE SIZES 


Ranging in capac- 
ity f om 


6 to 20 Tons. 









Manufacturer, 


CHILICOTHE, Ohio. 


F, M. DE WEESE, 


fmE FAVORITE 
—AND— 


PICTURESQUE ROUTE 
—TO— 






New York, Boston 
and the Rast. 


The shortest anc 
quickest Route to Pitts 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 





Depart. 


No. 62, Accommodation.................0++: +t 605am 
No. 72, New York Express.............00++. * 8i0am 
No. 72, Fast Pittsburgh Express....... *810am 
No. 64, Fast Pittsburgh Express.........*% 300 pm 
No. 66, Mantua Accommo............ vee 420 DD 


No. 68, New York Vestibule Limited.* 8 30 pm 

No. 70, Pittsburgh Local Express......“11 25 a m 

No. 74, Pittsburgh & Youngst’n Ex...f11 00 pm 
Arrive. 


No. 65, Fast New York Express......... *10 15a m 
No. 61,N. Y. & Pittsburgh Express...* 715am 
No. 71, Leavittsburg Local................. ¢t 210pm 
No. 67, Pittsburgh Express.................%12 45 p™ 
No. 63, New York Express..........s0s00+. *6s50pm 
No. 63, Pittsburgh Express................ *650pm 
No. 69, Pittsburgh Local Express...... tT9iopm 
No. 73, Mantua Accommo............ssee00 *720pm 


No, 75, Pittsburgh & Youngst’n Ex... 255am 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TucKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W.C. RIVEARSON, Ass’t G. P. A., Cleveland, O. 

M.L,. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Mariette. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cu ,- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 

ard streets. 





Cleveland, O., U. S.A. 
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CONDENSING OR 
COMPOUND. jorensie oR WE ST ; iM C rt ) | S q BOSTON,’ 
16 Sizes, 5 to 500 HP. Not yet equaled by any form of Engine for BITTSBURGH, 


HIGH FUEL EL DUTY AND SIMPLICITY. 


STANDARD. % {33 5% 





8,000 in use in all parts of the Civilized World, 








HICAGO. 156, treet, 
PHILADELPHIA, 608 Chestnut St., M. R. , Jt. ; 
sT. LOUIS, 
511 NORTH FOURTH ST., 
— , WESTINCHOUSE, CHURCH, KERR & CO. 
JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. SALT LAKE CITY, =o 8. Main St. 1 Utah & Montana 


SELLING DEPARTMENT IN THE UNITED STATES, 
17 Cortlandt Street, ia house, 
y Church, Kerr 
. & Co. 
ucklé, Jr. & Co. 


BUTTE, MONT E. Granite St. Machinery Co. 


. AN FRANCISCO, 2i and 23 Fremont St., Parke & Lacy Co. 
AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 1 PORTLAND: OR” 33, 30,N Front St, Parke & Lacy Mch. Co. 
Wol Bait, Ezoomica, labia Over 200 sod the frst ear. HUTA A TPR UTIPATTELU YELLE TAIIPIT LADEN crancorre, Nc. 26 concge Sey ye Ce 


All the above built 
ie ee yto 


wi t 
$ aL uge with Inter eable Parts. 


for Illustrated Catalogues. 


PITTSBURGH, PA.U.S.A. 


eating Imp. & Mch. Co. 


CHATTANOOGA, TENN. E. James & Co, 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 






Hydraulic Cranes and Accumulators. 
' M@ Heavy special machinery generally. Send for illustrated catalogue. 





STEAM ENGINES, Yor'peiantwogrea stat 
3 to 26°Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - ~ SPRINGFIELD, O. 


Ail Wits. Ny 





HEADQUARTERS 


—FOR— 


WOOD SPLIT PULLEYS. 


A large stock of the 


MZilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 

















DERRICK POWERS, 
DERRICK FEET, 
STEAM PUMPS. 


Hoisting 
Engines, 


General Machine and Foundry Work. 












nanman,o. MARIETTA, 0. 


ER HARON 


GINE WORKS: 


In ast ENGINE 


BoILeRs. 
ERI Ee. PENNS 
























» SKINNER ENGINE C0,ERIE,PA- 
= OVER 3400 IN USE. 


Manuacturers of PORTABLE@STATIONARY 


 ENGINESBOILERS 


SEND FOR CATALOGUE. 
} NEW YORK and NEW ENGLAND OFFICE: 
~ C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 





Pumrecheysn’ ) CIN GIN NATI, O. 





Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Zhiladelphia. 


Chicago. 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Fomae. 
Combined OTTO Gas Engine Dynamos. 





Manion, Nc-ROLER-VVoRKS-* 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 
, r ILE K Sg. . pet ycks Ne qpusSES, Ras Fuwaoes 
p 0 a PI TP BEA Roof ROLLING MILL WORK. 


“-“WMB. POLLOCK x CO .YOUNGS TOWN, O. 


BARNES’ PATENT Barnes Water 
UPRIGHT DRILLS, Has no Pumps. 


20 to 32 inch swing, with No Valvcs. 

both worm and lever feed, 

self-feed and back-geared N° piping to sup- 
ply it with water. 


Barnes’ Patent Engine’ It has nothing to 
|get out of order; is 
Lathe, always ready for 

15 inch swing, 6 foot or 8 US¢- 
foot bed. |It isas easily man- 














aged as a grind- 
These machines are made stone, and will give 


& specialty in our factory. vastly better re- “J 
They have advantages sults. It will be = 
not found in other ma- sold subject to ap- 
wachines in this line. proval. 


@ It will pay parties desiring to purchase or know more about these ma- 
shines to send for full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, ti! 


E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS «> CONTRACTORS. 


Steam Plants complete, including 
Pumps, Heaters, Engines, Boilers, etc. 





VAN DUA24ZEN 
CAS & Cue ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 











GASOLINE. 
W. W. BRISBEN’s Patent Frery Wheel RELIABLE AND 
Dresser, Malleable B Beadle, ¥ White ECONOMICAL. 
ters, Brass Kae Fully Warranted 
Beari ngs. VAN DUZEN 
Warranted 


s(ias & Gasoline Engine Co. 
34E. 2d St. , Cincinnati, O. 





Price $3.00. CLEVELAND, OHIO O &. A. 
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IRON & wv FEEL ROOFING 


[ANUFACT Up, 


CORRUGAT MPED JSIOIN SELING ETS: 


°° WG, HYNDMAN & C 


CINCINNAT| 
=OHIO= 





fhe Bronson Supply Co., 


CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 
Nos. 7, 8, 9, to and 12. 
Will not ab- 





CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Peerclives We want to mail you the Finest Roofing 


sorb Grease; | | Catalogue ever published. 


vill not im- | 
art the Flavor | 


of previously Coukel Food; Easily 
= kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale, 


0 ae ee 





Wrought iron open hexagonal turnbuckles. The only buckle made that has 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@rSole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle {s less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 


a perfect wrench Made from charcoal 


hold. iron. 

















** CUPOLAS, FORGES, FURNACES &c. 


XHAUSTERS, STEAM FANS. Ws 
HEATERS & VENTILATING WHEELSSXS 2h g* 




















mem REDUCING VALVES 
t : 

Pum F REGULATORS: 

Oi PUMPS, VALVES, 





THOMPSON M’F’G CO., Cley-land, 0. 


New York Office, H. C. Mechling, 8: and 83 Fulton street. 
Kansas City Office. A S. Chamberlin. 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson Supply Co , 418 Wacouta street. 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





GARRY IRON ROOFING COMPANY, . 
The Largest Manufacturers of Iron Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 
' fron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement, 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
8 Send for circulers and price list Yo. a 


GARR-YS 
CORRUGATED 





All my Iron 
and Steel is re- 
rolled and box 
annealed, well 


SYKES’ 
IMPROVED 


OjlvNNnwwos 


classes of 
buildings. 
Easy put on, 


SYKES IRON ROOFING co., NILES, OHIO. 


Send for Circular and Price List, and mention this paper. 





Stump before a blast. | Fragments after a blast. 


a I STRONGEST and SAFEST EXPLOSIVE 


EHmnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining ‘Wood 


AND ALL TOOLS FOR STUMP BLASTING 
FOR SALE BY THE 
HERCULES POWDER COMPARY, 
40 Prospect Street, (leveland, Ohis, 
5. W,. WILLARD. Manager,, 





aUROULZS, 
THE @REAT STUMP AND ROCK 


ANNIHILATOR, 





Manufacturers of 


CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing. 

PURE STEEL A SPECIALTY. 


®@ Send for Descriptive 
Catalogue. 


CROWLS PATENT 


StS. E... 


-STANDIANG 


SEAM ROOFING 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SaAaAwa7 Ss. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


Mention this paper. 























































































‘Tam Iron Trapp Review. 











THE a ooo HANGE 


PATAPRIL 30.78. = duoy 8. 7s. 


R, 








NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise Hi mB Sy SS 
and as easily as any other Hanger made. my ||| a 


Ask your jobber for them, and if he} cannot © niall 


ply you, par F nts 


The Taylor & Boggis Fdy. Co., 


CLEVELAND. OHIO. 


STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER, 


(HORIZONTAL STYLE.) 


4 F 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 


CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 








OLD 


1874. CLEVELAND TWIST DRILL as 






—<——— 


ss te ha Cor. Lake & Kirtland Sts., “Cleveland, 0. : 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchersandothers. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape'tin the market. fent 
on trial. Write for catalogue. 


Fulton Iron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 


RELIABLE 
isso. 





WRITE FOR DISCOUNTS. 








The Kilby Manufacturing Co. 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
» best equipped in the country. 
© Weare now prepared and have 
== acilities for cng Foundry and 

= Machinist work of every descrip- 
-ion. Shall be glad to furnish 

-stimates on application for En- 
pines Boilers and other heavy 
machinery 









Cc. H. COLLINGS. C. H. PRITCHARD. 


THE 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


BRIDGEPORT, CONN. 


MANUFACTURERS OF 









THE WILMOT & HOBBS MFC. CO., 
ee 


SMOOTH 8U si My ae EVEN GiUGE, 
Plain ana ‘Lock Seamed 


STEEL, BRASS and COPPER TUBING to ORDER. 




















Cold Rolled Strip Steel furnished in long coils or cut to lengths and sheared to exact 
widths when desired, in tempers adapted to requirements, Also C. R. Spring Steel. 
Please mention this paper. 





Gray Planers 


24", 26", 32°, 36”, 42° end 50’. 
Any length of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 
REYNOLDS BROS., 


MANUFACTURERS OF 


| Hand Cut Files 








¥ ELLINGTON 


Belt Holder, 


Recent Improved. 








AND RASPS. 
We solicit the commercial BETTER THAN LOOSE 
trade only. PULLEYS. 
183 & 196 H. Water St, | S8t%te Belt from Driving 
Pulley. 


COLUMBUS, OHIO. Belt stops when machine stops and lies slack 


until machine starts. Sah, cheap, easily 
Old Files Recut and operated. Sent on approval. Thousands in 


use. Address 
Warranted Superior to 


any Machine Cut and W.R. SANTLEY & CO., 
Lead Tempered in the Wellington, O. 


market. Send for price 
liat 

















The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WEN DELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


C LI PS Ee AUST Clank 


LECTROTYPE 


Sree NCRAVING CO. 











The PENBERTHY IMPROVED AUTOMATIC 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 



















Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, 
Milling Cutters and Special 
Tools, Morse Taper Reamers. 
Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 











USE THE 'BEST. =e 


INJECTOR. 


A Thoroughly Reliable and Simple Boller Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTOR oo." 


DETROIT, MICH. 








Cc. H. PRESLEY & CO., Agents, Cleveland, O, 
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